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ƽKPSRO;:QӒѴ̸hn{=Ĝ̄Ӓ¥gw{=ɒơӒ̶̷Ȩ=Ş
«:9Ӓ$SH7HQ͝PSR$8=:30ė͏Ŧ͝&SRO;:30$87Ӓ
úѰſ=I:P+”ǜѪ«ſ;6Lʹː͋;Ǔÿ&SRO;:36R6 
̵ƔȆ΍>ӒЅ̼ˤң;6ӒȆЋƅ=˪êMʀƅVρȵ(0đʶMЅΈӒY¥cy
e{M^¡m~Y7V>)K8(0ǐҔǃ;ORһƋ˗ʅ=ŉ̼Ӓ˱ KPS0ȨϋV”ɪ*
R0K=ʈǦƎ̍=ѽƹ:9ӒӋǽ:͝ЧM÷S0ɄϬ=ΡŚȞϷ7R8.=0KӒ
                                                        
1 WBCSD: Energy efficiency in buildings, business realities and opportunities, The World Business Council for 
Sustainable Development, 2007, (online), available from <http://www.c2es.org/docUploads/EEBSummary 
ReportFINAL.pdf>, (accessed 2014-8) 
2 USEIA: International Energy Outlook, Energy Information Administrative, 2010.8 
3 ʬР7>âƾ«Ӓ”Green Building”=$8V̵ƔȆ΍8ŨCӒʏͣ:Ū→>ƵƄ(:ľ;f
¥¡zZ¡f8Ũ?SR$8LR 
4 USEPA: Green Building, The U.S. Environmental Protection Agency, 2011, (online), available from 
< http://www.epa.gov/greenbuilding/pubs/about.htm>, (accessed 2014-8) 
5 Lei Wang, Anne Toppinen, Heikki Juslin, Use of wood in green building: a study of expert perspectives from the 
UK, Journal of Cleaner Production, Volume 65, 15 February 2014, Pages 350-361 
6  Xiaoling Zhang, Paradigm shift toward sustainable commercial project development in China, Habitat 
International, Volume 42, April 2014, Pages 186-192 
7 92PLȆ΍ǃ7RӒʬР7>Ȇ΍̩=ĀØЅ̼MȎȲzk[¡VɃǐҔǃVY¥cye
{ӒЋïM˒ѭЅ̼=ǐҔǃV^¡m~Y8ŨAӒĵĖ(0 
8  Xiaoling Zhang, Liyin Shen, Yuzhe Wu, Green strategy for gaining competitive advantage in housing 
development: a China study, Journal of Cleaner Production, Volume 19, Issues 2–3, January–February 2011, 
Pages 157-167 
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­ƻĀ:Ѕ̼>¼Έ͋Ӓngm¥͋ӒɄϬ͋:ƦɺVɐ ȪSɖɰ&S6R9.
$7Ӓ2000ǳÊOQӒſҥ^d¥˙ҘӏIEA10Ӑ;O36ΡŚzk[¡pnӏIDP11Ӑ
=̳РɧŰ&S0IDP 8>Ӓ¦ϖȆ΍12;"R͔Ψ͋:Ѕ̼pn;Ǐ(ӒЋЅ
=ĔʨˤңPЅ̼;ҘUR*E6=ǐҔǃһƋVу6ļó*RŌȚ͋:Ѕ̼p
nVͥ(0̳Р7RѢǳ7>ӒYaʚȾĊČ͸ОƷÐӏASHRAE13Ӑ;ORΡŚ
zZ¡fЅ̼ӏIBD14ӐM˜ǥ[¡ym]¡{^d¥Ѕ̼ӏIIEE15Ӑ;ORΡŚ
^d¥Ѕ̼ӏIED16Ӑ8(6Ƕ ͝PS6QӒ$SP>ŝͭMˑȥ;ϝǱ=Ѹ>
RL==Ӓ̵ƔȆ΍;IPSRЅ̼ˤң;"RϵҪ:ˎІVϷ*RȆ΍̩=İɓ͋:Ѕ
̼VŒϋ8*RΡŚЅ̼Ɂ˵=¦48Õη5"PS6R 
((ӒΡŚЅ̼Ɂ˵Ɵ =̵ƔȆ΍m]e{Vȸģ;Ǔ0¦ʇ7Ӓ̳Р8ƿ
ь=­¦ϓɖɰ&SRO;:36RΡŚЅ̼Ɂ˵>Ӓ`ZnM×Ƹ830&
H'H:Ϻ˕M̸Ѫ=Ȇ΍̩;ȣ̸7ROӒ¦ϖ͋:b[|[¡Vɧͥ*R$8;
O36̳Р=˭̸ȨVӋK6RӒ$SH7ļóMŌȚ͋:ˎІ;­ȴS730ǐҔ
ǃӒ8QU"Y¥cye{8^¡m~Y;6Ӓ&H'H:̀¹Vɐ6R17$=
O:ΡŚЅ̼Ɂ˵=̳Р8ƿьVK!RНҾ;Ǐ(Ӓ$SH7&H'H:͡ͷ:&S
60Ӓʊȓ͡ͷ=Ɵ ̳Р8ƿь=ŉ̠8НҾɌĐ;89HQӒăØ͋:ɵŴΆV
Ϲ1,:7R 
.$7ӒʬР=ŲҾȰЧ>ӒË«=O:НҾ;Ǐ(6ӒȆ΍ЋЅƷ=ͼƑPӒ9=
O;ΡŚЅ̼Ɂ˵=̳РVϳȌ*R$87RӒ8̛7R.SNӒʬР
>Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸;Ҙ*Rƿь͋͡ͷ7QӒ.=͓͋>ӒΡŚЅ
̼Ɂ˵=ƿь;6Ȇ΍zk[¡8^¡m~Y¡f=ΡŚVқǂ*RϷŹ;46ʊ
ȓ͡ͷ8g¥nntzZ;O36ʏP;(Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ
8°ς=ΡŚ;Ş"0̳Р=ɵŴŒϋȨVʏP;*R$87R 
ăØ͋;>ӒË¬=O:͡ͷНҾɗ#PSR 
1. ¦ϖȆ΍8̵ƔȆ΍=Ѕ̼pnV˨ј(ӒΡŚЅ̼Ɂ˵=ҋ͋¤р̪͋ȜVǓ 
                                                        
9 Chandramohan, A., Narayanan, S.L., Gaurav, A. and Krishna, N. (2012) ‘Cost and time overrun analysis for 
green construction projects’, Int. J. Green Economics, Vol. 6, No. 2, pp.167–177 
10 International Energy Agencyӕƺƽ(0ɕΣŒϋ:^d¥V²ғʨ͋;ҰΠ*R0K=˒ѭVͣͼ*
R$8V͓͋8(0 OECDӏΝ̂Җ”ļĢ˙˒Ӑ=¬҄Με 
11 Integrated Design Process 
12 ʬР7>̵ƔȆ΍Ëƞ=Ȇ΍̩V¦ϖȆ΍8ͭ(̸R$8;*R 
13 American Society of Heating, Refrigerating and Air-Conditioning EngineersӕʚȾӒĊȾӒɨ˪Ӓ͸О:9
Ћï̵ƔđҊ;6Ya=I:P+ſҥ͋;L͝ŝǽ=ӋƷÐ 
14 Integrated Building Design 
15 Intelligent Energy Europeӕ˜ǥƯŭÐ=ɸΆf=@847ӒEU;"R 2020ǳ͓˔Vѷȸ*
R0K=^d¥ɸΆ=ɧЃVϫ36R 
16 Integrated Energy Design 
17 Jouri Kanters, Miljana Horvat, The Design Process known as IDP: A Discussion, Energy Procedia, Volume 30, 
2012, Pages 1153-1162 
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$87ΡŚЅ̼Ɂ˵=̳Р=̪ˢȨVʏP;*Rӏ΂ 3ͽӐ 
2. ʊȓ͡ͷPӒΡŚЅ̼Ɂ˵=ƿь;6ӒȆ΍zk[¡8^¡m~Y¡fVқ
ǂ*RϷŹVʏP;*Rӏ΂ 4ͽӐ 
3. ΃ςPV²ȝ8(0v¥ЋЅ;ɯU30ſҥȆ΍΀ɄŉĤ×ƸVg¥nntz
Z8(6ӒΡŚЅ̼Ɂ˵=ƿь;IPSRНҾ=Ё˱ΆVʏP;*Rӏ΂ 5ͽӐ 
4. ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ8ӒЁ˱Ά;L85 ΡŚЅ̼Ɂ˵=̳Р
=æˠVɧ˅*Rӏ΂ 6ͽӐ 
 
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1.2 İĶ7Āŀ 
̵ƔȆ΍=Ɂ˵=I:P+Ӓ̵ƔȆ΍;Ҙ*R͡ͷ>ϡϜˤң7QӒ.=ƽλMȰλ
LšK6řſ7&H'H:ШРǜҖ&S6R.$7Ӓʬ΋7>̵ƔȆ΍VK!Rſ
ҥ͋:͡ͷ=īŞVΦɓ(ӒʬР=ʺΜ8ǏЭ=ΌżVʏP;*R 
Zuo & Zhao (2014)>Ӓ̵ƔȆ΍VK!R͡ͷVWhatWhyHow= 34;đӂ(
6RӏŽ 1Ӑ18 
What>Ӓ̵ƔȆ΍8>ÙӒVР̛8*R͡ͷ7R̵ƔǦƷđҊ7>ӒLEED
:9=̵ƔȨϋЏálnyVҖ”*R$87ӒȆ΍̩=ΦŚ͋:̵ƔȨϋMjny}
yZVЏá(Ӓ̵ƔȆ΍8(6Жƽ(6R19H0ӒʯʃǦƷđҊ7>Ӓ˒ѭMÆ«
#=ʯʃ8(6j[eȨ;҆ȵ(0ȆʯÝ̸&S0Ȇ΍̩V̵ƔȆ΍=¦48I:
(6R&P;ӒͦÐƷV²ȝ8(0.=Ç=đҊ7>Ӓ̵ƔȆ΍=ȆЋMѴ̸VͦÐ
͋pn=¦48Õη5"ӒȆ΍̩=I:P+̶˹=рMɻω830ϻ̛P̵ƔȆ
΍=ƽλVρǋ(6R$=O;ӒWhatӔ̵ƔȆ΍8>ÙVР̛8*R͡ͷ>Ӓ
̵ƔǦƷMʯʃǦƷ:9=ǦƷ͋:đҊ;89HP+ӒͦÐƷV>)K8(6Ν̂ƷӒɻ
ωƷ:9=ǰǶđҊ7ρǋ:&S6R 
Why>Ӓ̵ƔȆ΍:-ȞϷ:=ӒVР̛8*R͡ͷ7R̵ƔȆ΍=Ǔÿ;
>Ӓ¦ϖ͋;[~lhn{R0KӒe[Y¡{V>)K8(0ėǂҘãς=
Ν̂͋:аɍНҾ8:RH0Ӓϑ̟ɨ˪ė̸:9ӒwllnyVǓÿ*R0K
;>ė̸ς=ͦÐ͋:̳ЁȞϷ7R.=0KӒ̵ƔǦƷđҊ7>Ӓ̵ƔȆ΍=Ǔÿ
;ORƅƋM҅ǫ;Ǐ*R^d¥Mjny}yZ=̵Ɣ͋в̮VʏP;*R͡
ͷƿʈ&S6RH0ӒΝ̂ƷđҊ7>Ӓ[j[e¤hn{=ΈĐ;ORӒ̵
ƔȆ΍=и̸â͏ĩʹV>)K8(0Ν̂͋:ė̛Vρǋ(6R&P;ӒѢǳ7>Ӓ
ė̸ς=ȤѻȨMíȁ;Ҙ*Rƿ↓͡ͷVѫ(6Ӓ̵ƔȆ΍=ÈĤáëVϵŚ͋;ρǋ*
R͡ͷƿʈ&S6R$=O;ӒWhyӔ̵ƔȆ΍:-ȞϷ:=VР̛8*R
͡ͷ>Ӓ̵ƔǦƷMΝ̂Ʒ=đҊ;Ĥ6ӒĶƷӒͦÐƷ:9V˗ʅ͋;ɃϵŚһƋđ
Ҋ7L͡ͷƿʈ&S6R 
How>Ӓ̵ƔȆ΍V9=O;Ѕ̼¤ȆЋ¤Ѵ̸*RӒVР̛8*R͡ͷ7R
̵ƔǦƷđҊ=͡ͷ7>Ӓ͖^d¥ɄϬ=Җ”Mƿ̇Оʿ;O36ӒȆ΍̩=^
d¥˾и=Ĝ̄M^d¥ḭ̃=Ş«VʏP;(6R¦ʇӒȆ΍ЋЅƷđҊ7>Ӓ
Y¥cye{;ORЅ̼=m¡{MǐҔǃ=˗ʅ͋:ŉĤ;O36Ӓ̵ƔȆ΍=Ȩ
ϋVʢơı&,R0K=Ѕ̼Ɂ˵͡ͷ&S6RH0Ӓ.=Ç=đҊ7>ӒɸǼMɻ
                                                        
18 Jian Zuo, Zhen-Yu Zhao, Green building research–current status and future agenda: A review, Renewable and 
Sustainable Energy Reviews, Volume 30, February 2014, Pages 271-281 
19 ƿҥ;Ya7>Ӓ̵ƔȆ΍8> LEEDЖƽ&S0Ȇ΍̩Vɖ*$8Ɵ 
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ω˙Ҙ;O36̵ƔȆ΍=ͦÐ͋Ж͝ǽVŞ«&,RăØ͋:Ɂ˵=ƿь;O36Ӓ̵Ɣ
Ȇ΍=Ѕ̼VͦÐ͋;ɴR0K=͡ͷVƿʈ(6R 
ʬР>ӒȆ΍ЋЅƷ=ͼƑPӒΡŚЅ̼Ɂ˵=ƿь;6ӒȆ΍zk[¡8^¡m
~Y¡f=ΡŚVқǂ*RϷŹ;46ʊȓ͡ͷ8g¥nntzZ;O36ʏP;(Ӓ
̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ8°ς=ΡŚ;Ş"0ʆ0:͝ϹVɧͥ*R$
8V͓͋8*RO36Ӓʬ͡ͷ>ӒHowӔ̵ƔȆ΍=Ɂ˵V´:ǏЭ8(ӒȆ΍ЋЅ
ƷV²ȝ8(:PL̵ƔǦƷM.=Ç=đҊ=͝ϹV˹̸(:P˗ʅ͋;ρǋ*RL
=7RH0ӒWhatӔ̵ƔȆ΍8>Ù=¦҄VǏЭ8(6Ӓ̵ƔǦƷ=ͼƑP
̵ƔȆ΍=ƽλVʏP;*R&P;ӒWhyӔ̵ƔȆ΍:-ȞϷ:==¦҄VǏ
Э8(6ӒȆ΍̩=̵̣̆ƔMǁą͸˪р;46g¥nntzZ;O36ρǋ*R 
Ë«OQӒʬ͡ͷ=ʺΜVϯ 1;ͥ* 
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20 Ibid. 
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Ŕ 1 üİĶ7Āŀ 
 ŤĘ 5 Ÿ İĶÆ7 ÈŦ 
Ġ
¼
Ô
ľ
a
Z
)
B
İ
Ķ 
Âŋ ̵ƔǦƷ ̵ƔȨϋЏálny8̵ƔȆ΍=ҘãVР̛8(ӒÞ
?ӒLEED7>Ȇ΍̩VɕΣŒϋȨӒć^ė̸Ӓм
̌=ćė̸:9 74=ҹ͓7Џá*R$87̵ƔȆ΍=
ЖƽVϫřſ=˪êMӃƂ;ŚU,0̵ƔȨϋЏá
lny˒΍&S44QӒ̵ƔȆ΍VǀϿ͋;ƽλ
5"6R 
 
ʯʃǦƷ Ȇʯ=̵Ɣ͋:îҴVР̛8(ӒÞ?ӒȂʯVj[
e(0h¡e¥{̸R$87[j[e;
"RȂˊ̩=̄Ǖ;в̮*RȆ΍̩V̵ƔȆ΍=¦4
7R8ρR 
 
ͦÐƷ ȆЋϫ̜.=L=VͦÐ͋pn8ɚӒÞ?Ӓ^
d¥1"7: Ӓ̶˹=рӒíȁӒƺĀӒɻω8
30ͦÐ͋:jny}yZ=˒΍MɵŴ;м*RȆ
΍̩V̵ƔȆ΍8ρR 
 
ßŋ ̵ƔǦƷ ̶̩Ɵ˓ıM^hlny=åĀӒȆЋMЁØ;"R
Ȃˊ̩=Ĝ̄ӒȆʯ=j[e=äѰӒ^d¥ĩ
̰=Ş«Ӓ¾҇ı̚ΘɟĐҋ=Ĝ̄:9Ӓ̵ƔȆ΍=̵
Ɣ͋:в̮VР̛8*R 
 
Ν̂Ʒ ѥĤ=[~lhn{ȞϷ8:R̵ƔȆ΍;
6ӒѴ̸ȕ=^d¥˾иҋ=Ĝ̄;OR[j[
ehn{7=Ν̂͋ĩʹ=ˎ↓:9VР̛8*R 
 
ϵŚһƋ ^d¥˾и=Ĝ̄1"7: Ӓė̸ςMǙ×ς=í
ȁM̶̷Ȩ;ҘUṚ̵̆ƔӒǁą͸˪р:9Vρǋ*
R 
 
äď ̵ƔǦƷ Ȇ΍̩8¦Ø8:30`¡j[{7=ć̶Œϋ^d
¥ė̸Ӓ͖^d¥ɄϬ=Җ”MǓÿӒwlln
y=ˎІ:9VР̛8*RH0ӒȆЋMЁØʕ=Ȃ
ˊ̩=h¡{¥LšHSR 
 
Ȇ΍ЋЅƷ ̵ƔȆ΍Vm]e{ӒÏˏӒ¥gw{;
"RΜεMpn=ϻ̛PӒǐҔǃ=ŉĤӒЏáɖ
˔=ė̸Ӓɻω=ɤѰӒΡŚЅ̼pn=˹̸:9;
O36̵ƔȆ΍VЅ̼*RɁ˵Vρǋ*R 
 
.=Ç ̵ƔȆ΍=ͦÐ͋:Ж͝ǽVŞ«&,R0K=˹īMɻ
ω=QʇVР̛8(Ӓ̵ƔȆ΍VǓÿ*Rny¥e
u¥1"7: ɸǼMɻω˙Ҙ;ORŦ͝˹ī=҉Ϸ
ȨVρǋ*R 
 

 
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1.3 İĶ7ąá4ðď 
ʬР>ơ Ӓ΂ 1҄ ͡ͷ=НҾ8Ѕ̼Ӓ΂ 2҄ ΡŚЅ̼Ɂ˵=̪Ȝ8НҾӒ΂ 3҄ 
ΡŚЅ̼Ɂ˵=ƿь8ɵŴ= 3҄7˒ȸ&SR 
΂ 1 ҄ ͡ͷ=НҾ8Ѕ̼>Ӓ΂ 1 ͽ ǹР8΂ 2 ͽ ͡ͷЅ̼7˒ȸ&SӒʬР=ʺΜ
8Õη5"=ρǋV͓͋8*RăØ͋;>Ӓ΂ 1ͽ ǹР>Ӓ1.1 ͡ͷ=ϊʗ8͓͋Ӓ1.2 
͡ͷ=ʺΜӒ1.3 ͡ͷ=˒ȸ8ʇ˵Ӓ1.4 ̸И8Ǐ→7˒ȸ&SӒʬР=ơH:˻SV
ѤER΂ 2ͽ ͡ͷЅ̼>Ӓ2.1 >)K;Ӓ2.2 ̵ƔȆ΍=Ɂ˵;Ҙ*Rʊȓ͡ͷӒ2.3 ͡
ͷ=̛͚͛8ʬР=Õη5"Ӓ2.4 ͡ͷǏЭ=ͣЖӒ2.5 H8K7˒ȸ&SӒ̵ƔȆ΍=
Ɂ˵;Ҙ*Rʊȓ=͡ͷPʬР=Õη5"VʏP;*Rʊȓ͡ͷ>Ӓ̵ƔǦƷӒȆ
΍ЋЅƷӒ.=Ç=đҊ;đӂ(Ӓ^qY21=”ϫm¥};ɥљ&S0РʁVǏ
Э8*R.(6Ӓ.S/S=đҊ;"Rʊȓ͡ͷVΦɓ(ӒˬKPS6RНҾP
ʬ͡ͷ=̛͚͛VǓ H0ӒΡŚЅ̼Ɂ˵;"Rƿь͋͡ͷ8(6g¥nntzZ;
ˬKPSRʲÍVρǋ(ӒʬР7Ƀ½Þ=ƫȍȨVͣЖ*R 
΂ 2 ҄ ΡŚЅ̼Ɂ˵=̪Ȝ8НҾ>Ӓ΂ 3 ͽ ̵ƔȆ΍=ƽλ8Ѕ̼Ɂ˵8΂ 4 ͽ Ρ
ŚЅ̼Ɂ˵=НҾ7˒ȸ&SӒ¦ϖȆ΍8=˨ј;OR̵ƔȆ΍=Ѕ̼Ɂ˵=̪Ȝ8ʊȓ
͡ͷ7=ΡŚЅ̼Ɂ˵=ƿь;"RНҾ8ϷŹ=ρǋV͓͋8*RăØ͋;>Ӓ΂ 3
ͽ ̵ƔȆ΍=ƽλ8Ѕ̼Ɂ˵>Ӓ3.1 >)K;Ӓ3.2 ̵ƔȆ΍8ɕΣŒϋ:Җ”Ӓ3.3 ̵
ƔȆ΍=ʖŊ8̵ƔȨϋЏálnyӒ3.4 ¦ϖȆ΍8̵ƔȆ΍;"RЅ̼pn=
˨јӒ3.5 ΡŚЅ̼Ɂ˵VK!RШРӒ3.6 ΡŚЅ̼Ɂ˵=̳Р=ȨрӒ3.7 H8K7˒ȸ
&SӒʊȓ͡ͷ;L85Ӓ̵ƔȆ΍=ƽλ8ΡŚЅ̼Ɂ˵=ҋ͋¤р͋:̪ȜVʏP
;*R΂ 4ͽ ΡŚЅ̼Ɂ˵=НҾ>Ӓ4.1 >)K;Ӓ4.2 ΡŚЅ̼Ɂ˵=ѻ̸½ÞӒ4.3 
ΡŚЅ̼Ɂ˵=̳Р=ҝ–Ӓ4.4 ̳Р8ƿьVK!RНҾӒ4.5 НҾ=đӂ8.=ϷŹӒ
4.6 H8K7˒ȸ&SӒʊȓ͡ͷ;L85ӒΡŚЅ̼Ɂ˵=ƿь;6Ȇ΍zk[¡
8^¡m~Y¡fVқǂ*RϷŹVʏP;*R 
΂ 3 ҄ ΡŚЅ̼Ɂ˵=ƿь8ɵŴ>Ӓ΂ 5 ͽ ΡŚЅ̼Ɂ˵=ƿь8΂ 6 ͽ ΡŚЅ̼
Ɂ˵=ɵŴ7˒ȸ&SӒg¥nntzZ;L85 НҾ=Ё˱Ά=ɧͥ8ӒЁ˱Ά;L8
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1.4 ġš4Èŝ 
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π→Vƿʈ(6Rπ→;0Q—Ȱ(0̛RƑ
Ś>Ӓ.=҅ǽӒГȍ¥mʫǗ=ώ˶;ϯЉ*R=7ŉ̠010 
  
  20 
 
This page is intentionally blanked. 
 
  
  21 
Ļ 2Ĺ İĶśĢ 
2.1 8-ZS 
ʬͽ=͓͋>Ӓ̵ƔȆ΍=Ɂ˵;Ҙ*Rʊȓ͡ͷVρǋ(ӒʬР=Õη5"VʏP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;*R3.3 ̵ƔȆ΍=ʖŊ8̵ƔȨϋЏ
álny7>Ӓ̵ƔȆ΍=ʖŊVɴRřſ=̵ƔȨϋЏálny=̪ϙ;46Ѥ
ER3.4 ¦ϖȆ΍8̵ƔȆ΍;"RЅ̼pn=˨ј7>Ӓ¦ϖȆ΍=͔Ψ͋:Ѕ
̼pn8̵ƔȆ΍=ŌȚ͋:Ѕ̼pn=Ѹ;46ρǋ*R3.5 ΡŚЅ̼Ɂ
˵VK!RШР7>ӒIDP M IPD 830ΡŚЅ̼Ɂ˵=Ͳӂ;46ѤER3.6 ΡŚ
Ѕ̼Ɂ˵=̳Р=Ȩр7>ӒΡŚЅ̼Ɂ˵=̳Р;"Rҋ ¤͋р̪͋ȜVʏP;*R
ʢȕ;Ӓ3.7 H8K7ʬͽVΦɓ*R 
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3.2 Ġ¼Ôľ4"èŅªő5żĤ# 
̵ƔȆ΍>Ӓ.=ƽλVK!Qſҥ͋:ШРǜҖ&S6R.(6Ӓ̵ ƔȆ΍>ɕ
ΣŒϋ:Җ”=ņ̳;L856R8ρPS6R 
̵ƔȆ΍=ʏͣ:ƽλ>ƵƄ(:ӒYa̵ƔåЪǵӏUSEPA1Ӑ;ORƽλƟ
 =͡ͷРʁ7̸PS6RUSEPA (2011);OR8Ӓ̵ƔȆ΍8>ЋЅPЁØ;
ϒR[jeVѫ)0̵ƔеÎ8м̌ḭ̃=˒ѭġĐ8pn˹̸=ƿь7QӒ
$=ƿь>Ӓ¦ϖȆ΍=zk[¡;"RΝ̂ȨӒʤ͏ȨӒσµȨӒȤѻȨD=ҘȝVɒ
ȋH0>ϳч*R8ѤE6R2USEPA =Лʏ7>Ӓ̵ƔȆ΍;>ӒȿФjny}
Ȇ΍3MӋȨϋȆ΍4LšHSR85H0ӒUSEPA>Ӓ̵ƔȆ΍8> H7¦ϖȆ
΍=ȅғ;Õη5"6R&P;ӒUSEPA 7>Ӓ̵ƔȆ΍>Ãҗ=íȁMϑ̵̟Ɣ;
6˒΍̵Ɣ=ȐҸV̄P*0K;Ѕ̼&SRL=7QӒăØ͋;>Ӓ^d¥Ӓ
˫Ӓ.=Ç=м̌Vḭ̃͋;Ý̸(ӒǙ×ς=íȁVƹQӒĨóς=̶̷ȨVɵŴ(ӒȂ
ˊ̩Mˮʼ̩рV̄P*$8;O36ѷȸ&SR8ѤE6R6.S7>Ӓ9=O:
Ȇ΍̩̵ƔȆ΍8ЃR=USEPA ;OS?ӒÞ?Ӓj[eм̌MƢ̟м̌
P̶ȸ&S0jny}:ȆʯVÝ30Ȇ΍̩Ӓɪ”Ȩ̩рV̄P(0ʯʃV̸0
íȁ;÷(Ȇ΍̩Ӓ˫=˾иҋV̄P*¡|ng¥zk[¡:9Гȍ*R8
7*:U2Ӓ`¡j[{7=^d¥ϑͼ1"7: ӒʯʃMŦў̵Ɣ;L҆ȵ(0
ɕΣŒϋ:Ȇ΍̩̵ƔȆ΍;Гȍ*R8O:ӒYa;"R̵ƔȆ΍D
=ŎQΜI>Ӓ1989ǳ=YaȆ΍ǃļÐӏAIA8Ӑ;OR̵ƔƯŭÐӏCOTE9Ӑ=ЋͼӒ
1993ǳ=Ya̵ƔȆ΍ļÐӏUSGBC10Ӑ=Ћͼ;ΣӒ1998ǳ; USGBC;OR̵Ɣ
ȨϋЏálnyӏLEED11Ӑ=ҖƮD8”ǜ(6R.=0KӒѢǳ=Ya7>Ӓ
LEEDЖ↓Vŏ"0Ȇ΍̩=Ɵ ̵ƔȆ΍8I:&S6R 
¦ʇӒ͡ͷς02;ORϹЁ7>Ӓ̵ƔȆ΍VOQǶΌ;Ӓ4ӒăØ͋;ƽλ(O
                                                        
1 The U.S. Environmental Protection Agency 
2  USEPA: Green Building, The U.S. Environmental Protection Agency, 2011, (online), available from 
<://www.epa.gov/greenbuilding/pubs/about.htm>, (accessed 2014-8)ӕŪ→7>MMȰŧ*R8$TÑUQ
; Ӓņʁ7>” Green building is the practice of creating structures and using processes that are 
environmentally responsible and resource-efficient throughout a building's life-cycle from siting to design, 
construction, operation, maintenance, renovation and deconstruction. This practice expands and complements 
the classical building design concerns of economy, utility, durability, and comfort. Green building is also known 
as a sustainable or high performance building.”8ʠS6R 
3 Sustainable Building 
4 High Performance Building 
5 ƿҥ;Ɵ =͡ͷРʁ7>Ӓ̵ƔȆ΍Ӓjny}Ȇ΍ӒӋȨϋȆ΍830ŝͭ̀Ƅ(6ÝUS
6R 
6 USEPA, loc. cit. 
7 Ibid. 
8 American Institute of Architects 
9 Committee on the Environment 
10 U.S. Green Building Council 
11 Leadership in Energy and Environmental Design 
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8(6RBauer et al. (2007)>Ӓ̵ƔȆ΍8>Ƣ̟м̌=Йƿ:Ƀ=ņě;ŜȰ(
6RPNRȆ΍̩Vɖ*8ѤE6R12ÑΡȆ΍=O;ϑ̟ΘʯVѵ­ч: 
͋ͣ;̸0Ȇ΍̩L̵ƔȆ΍=@847R((Ӓ̱ÊͦÐ;6>ӒUSEPA
ɖɰ*RO;Ȇ΍̩=Ν̂ȨMσµȨˬKPSR0KӒƢ̟м̌=ė̸1"7>jn
y}:îҴ=¦҄=IVɍ$8;:RHwang & Tan (2010)>Ӓ̵ƔȆ΍8>Ӓ.
=h~yZ=ʁύ;6ӒȆ΍̩=̶Ȳ͋¤ͦÐ͋¤Ν̂͋:НҾVѤERL=7
R8ѤE13Ӓ̵ƔȆ΍VOQe:ϻ̛7ɚ6Rț̵ƈͦÐ=˒΍;>ӒȆ
΍̩=jny}yZ1"7: ӒÃV²ȝ8(0ͦÐ͋¤Ν̂͋:НҾ;LŞŚU
: 6>:P:̵ƔȆ΍VӒh~yZ=НҾ;ҘѮÈ"6ͦÐ͋:ȑĠVɍL
=8Õη5"6R$8URH0ӒѢǳ=̵ƔȆ΍;Ҙ*R͡ͷ>Ӓ^d¥ĩ
̰Ӓм̌˹̸;ΣӒǁą̵ƔMíȁ;Ҙ*RL=ƕ6RKibert (2008)>Ӓ̵Ɣ
Ȇ΍8>Ӓ̶ Ȳ͋:ņ̳;ěQӒм̌ḭ̃=Ӌʇ˵7íȁ:ʈЋVЅ̼(ȆЋ*R$8
8ѤE6R14̵ƔȆ΍=´Ϸ:͓͋>Ӓ^d¥ḭ̃8ȤѻȨ=°ͼ7RӒí
ȁ8ϻ̛ĤUR$87ӒǙ×ς=ϻ̛;ͼ30̵ƔȆ΍=QʇI6 R&
P;ӒRobinchaud & Anantatmula (2011);OR8Ӓ̵ƔȆ΍= 44=ʾ;>Ӓ1̵ƔD=
ȐҸVːĢ̄P*$8Ӓ2Ǚ×ς=íȁ̫ȲVOQϘ *R$8Ӓ3Җ”ς8¥a
h~yZ;O36OQϘɇ¬мʬė͏̰VL0P*$8Ӓ4ЋЅ8Җ”pn7
=[j[eVρǋ*R$8R8ѤE6R15*:U2Ӓ̵ƔȆ΍;>Ӓ̵
ƔӒíȁӒΝ̂Ӓ.(6jny}yZ=Ҵ7İɓ͋:ˎІȞϷ7R$8Vͥ(6
R 
Zuo & Zhao (2014)>Ӓ$(0̵ƔȆ΍=ƽλVK!R͡ͷ=Ăѫ*RϷΘ8(6Ӓ
[j[e=ρʇӒ̵Ɣ͋:jny}yZӒíȁӒh~yZ= 4̛Vɗ#6
R16$SP=ϷΘ>Ӓ̵ƔȆ΍ɕΣŒϋ:Җ”ӏjny}¤zZw
¡{17Ӑ=ņ̳;Ѣ$8Vϯ(6RɕΣŒϋ:Җ”8>Ӓ1987 ǳ;Җð&S0
̵Ɣ8Җ”;Ҙ*R¯–ƯŭÐӏWCED18Ӑ7āϯ&S0”Our Common Future”ӏ¡
{¡|Ɛť19Ӑ=²ȝ͋:ˑȥ7QӒǒʳ=¯Ê=˝ˬV̋0(44Ӓ̱Ê=¯Ê=
                                                        
12 Bauer, M., Mosle, P., Schwarz, M. :Green Building: Guidebook for Sustainable Architecture, Springer, 2007 
13 Hwang, B.G., and Tan, J.S. :Green building Project management: obstacles and solutions for sustainable 
development, Sustainable Development, 2010 
14 Kibert C.J. :Sustainable construction: green building design and delivery, Hoboken, NJ, John Wiley and Sons, 
Inc, 2008 
15  Robichaud, L. and Anantatmula, V. (2011). ”Greening Project Management Practices for Sustainable 
Construction.” J. Manage. Eng., 27(1), 48–57 
16 Jian Zuo, Zhen-Yu Zhao, Green building research–current status and future agenda: A review, Renewable and 
Sustainable Energy Reviews, Volume 30, February 2014, Pages 271-281 
17 Sustainable Development 
18 World Commission on Environment and Development 
19 Brundtland Report 
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˝ˬL̋ч&,RO:Җ”20=$8Vɖ*ɕΣŒϋ:Җ”=͓˔>ӒΝ̂͋:”
ǜӒͦÐ͋:āǲ8ˠλ̵Ӓ.(6̵Ɣ=åЪ7R*:U2ӒɕΣŒϋ:Җ”=ˑ
ȥ8>ӒΝ̂͋ӒͦÐ͋Ӓ̵Ɣ͋:jny}yZ=ƿ̱7RӏŽ 5Ӑ̵ƔȆ΍>Ӓ
ɕΣŒϋ:Җ”=ņ̳=ƿ̱;҉Ϸ:в̮V*R8ρPS0=7R21 
Wang et al. (2014)>ӒɕΣŒϋ:Җ”=ņ̳VэH0«7Ӓ̵ƔȆ΍=̭λ=ƽλ
8>ӒʯʃӒɄϬӒpn830̵Ɣ;ҘѮ*RНҾMȆЋVƿь*R$8;O36
Ȇ΍̩=̵ƔаϟV¬#R$87QӒ.=ˑȥ>ӒƅƋ7ȘPSRϑ̟Θʯ=̵Ɣ͋
:ȨϋVӋKRjny}:zk[¡MӒȆЋ=Ѕ̼pn8ɄϬ͋h¡p{VȌ
О*R$87R8ѤE6R22*:U2Ӓ̵ƔȆ΍>ӒOQe:ϻ̛7ƅƋ=
̵Ɣ;҆ȵ(0Ѕ̼MȆЋVƿь*RL=7QӒ.=ρʇ>pnMɄϬ;šHS
R$8;:RH0Ӓ̵ƔȆ΍=Ƕλ=ƽλ>Ӓ̵Ɣ͋ӒͦÐ͋ӒΝ̂͋:¡n8
ӒɕΣŒϋ:Җ”= 34=ʾVƿь*R$87QӒ.=ˑȥ>Ӓ̵ƔȆ΍=İ
ɓ͋:ņ̳Mpn88L;ӒȆЋ=[j[e;Ǐ(6ɕΣŒϋ:Җ”=ņ
̳Vѻȣ¤ΡŚ(ӒͦÐ͋ӒΝ̂͋Ӓ̶Ȳ̩̳͋Ӓ.(6ɄϬ͋:ρǋVšIӒ4Ӓ̵
ƔVOQϘ *Rʇ˵Vƿь*R$87Ãҗ=íȁӒh~yZӒʁıӒ̵ Ɣ͋:íȁӒ
.(6[j[e¤hn{;в̮*R$87R8ѤE6R23*:U2Ӓ̵Ɣ
Ȇ΍>Ӓ^d¥ḭ̃MȤѻȨ830Ȇ΍̩=Ȩϋ1"7: Ӓė̸ς=íȁMƅƋ
=̵Ɣ¤ʁı;Lв̮(RͦÐ͋:ÝũVѥ30Ȇ΍̩7R 
$=O;Ӓ̵ƔȆ΍VK!RƽλMˑȥ>УЛRL==Ӓ.=͓˔>ɕΣŒϋ:
Җ”7ɧŰ&S0̵Ɣ͋ӒͦÐ͋ӒΝ̂͋:¡n=ѷȸ7Rƿҥ;ȆЋ&S0
̵ƔȆ΍;>Ӓ`¡j[{7=q¤^d¥V͓͋8(0L=PǙ×ς=íȁ8Ȥ
ѻȨ=¡n;´͚Vη0L=H7ǰǶy¥R.SNӒ̵ƔȆ΍;>İ
ɓ͋:ƽλȞϷ7QӒͦÐ=ϷП;Ò36.=ȰŧLƛı(6 8ȦUSR 
                                                        
20 ƞĬ͖: ɕΣŒϋ:Җ”, 2005, (online), available from < http://www.mofa.go.jp/mofaj/gaiko/kankyo/sogo/ 
kaihatsu.html>, (accessed 2014-8) 
21 Wu, P., and Low, S.P. :Project management and green buildings: lessons from the rating systems, J. Prof. Issues 
Eng. Educ. Pract., vol.136 (2), pp.64-70, 2010 
22 Lei Wang, Anne Toppinen, Heikki Juslin, Use of wood in green building: a study of expert perspectives from 
the UK, Journal of Cleaner Production, Volume 65, 15 February 2014, Pages 350-361 
23 Ibid. 
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3.3 Ġ¼Ôľ7ö¨4Ġ¼ÞőŞVubv 
ѢǳӒ̵ƔȆ΍>řſ7ǜҖ&S6R̵ƔȨϋЏálny;O36ȧѬ;ʖŊ(6
RYa7>̵ƔȆ΍88 LEEDЖ↓Vŏ"0Ȇ΍̩Vɖ*$8Ɵ 
Êϯ͋:̵ƔȨϋЏálny;>Ӓ[dn= BREEAM24ӒYa= LEEDӒ`¥
n{Y= GreenStar25Ӓ|[x= DGNB26Ӓʋʬ= CASBEE27ӒҶſ= K-GBCS28:9
R̵ ƔȨϋЏálnyV2ʍ Ǔÿ(0=>[dn7QӒBREEAM=͈ґɽ
MЖƽɽ>¯–͋;LƟ 
BREEAMӒLEEDӒGreenStar=ЏáϷΘ>Ӓm¡{Ӓ^d¥ӒƂƅė̸:9
Ăѫ*RL=Ɵ Ӓ.S/S=Џáҹ͓=Ș̛VʹΈ(ӒΦŚȘ̛VΈĐ*RΦŚȘ
̛VL8;Ӓ46 ˤң=Жƽŏ"PSRʋʬ= CASBEE >ӒȆ΍̩=̵ƔŬр¤Ȩ
ϋ Q OAȆ΍̩=̵ƔаϟȪȨ L VL8;ӒȆ΍̩=̵ƔȨϋḭ̃ BEE VΈĐ(Ӓ
BEEë 03Ë«7 CS¡eH7ЖƽVŏ"R$87R29ŉρ8(6Ӓ´Ϸ:
̵ƔȨϋЏálny=˨јVϯ 3;ͥ*30,31 
+S=̵ƔȨϋЏáęǽLӒ[j[e;"RȆ΍̩=̵ƔаϟĜ̄=0K=
Д(b[|[¡VƽK6QӒ̵ƔȆ΍=ɇмMѴ̸;ҘURny¥eu¥V̵
Ɣz¥D8Ǔ ȑĠVɍ36R̵ƔȨϋЏáęǽ>Ӓjny}yZ=ņ̳
VȆЋ=ƿь;ѻȣ*R1"7: ӒȆ΍̩=ȿʤςMЋЅςOQӋ=̵ƔƎ
̍V̋0*0K=Ăѫ=Ǝ̍M͓˔VƽKӒȆ΍̩=İɓ͋:̵ƔYpn¡{Vϫ$
87R32 
  
                                                        
24 Building Research Establishment Environmental Assessment Method 
25 Green Star Environmental Rating System 
26 Germany’s Deutsche Gütesiegel Nachhaltiges Bauen 
27 Comprehensive Assessment System for Building Environmental Efficiency 
28 Korean Green Building Certification System 
29¦ϖͦź˵Ãʋʬjny}Ȇ΍ļÐΩӔCASBEE ȼȆʆ΍ Џá~Yӏ2010 ǳ̨ӐӒбź
˵ÃȆ΍̵Ɣ¤͖^d¥˙˒Ӓ2010 
30 Nguyen, B.K. and Altan, H., Comparative Review of Five Sustainable Rating Systems, Procedia Engineering, 
2011 
31 Reed, R., Wilkinson, S., Bilos, A., and Schulte, K.W., A Comparison of International Sustainable Building 
Tools - An Update, The 17th Annual Pacific Rim Real Estate Society Conference, 2011 
32 Ding, G.K.C. :Sustainable constructiondThe role of environmental assessment tools, J. Environ. Manage, vol.86 
(3), pp.451-464, 2008 
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Ŕ 3 ŕ5Ġ¼ÞőŞVubv7Ċů 
 BREEAM LEED GreenStar CASBEE 
µ [dn Ya `¥n{Y ʋʬ 
ĤŬÏ 1990 1998 2003 2004 
Ş Pass 
Good 
VERY GOOD 
EXCELLENT 
OUTSTANDING 
Certified 
Silver 
Gold 
Platinum 
One Star 
Two Star 
Three Star 
Four Star 
Five Star 
Six Star 
C 
B- 
B+ 
A 
S 
žµí +21 +100 1 1 
ĥźí +500,000 27,000 404  
ŠÂí +110,000 4,400 237 80 
Vubv v]wen{ 
ExcelЏá 
PDFv]we
n{ 
Excelv]we
n{ 
Excelx¥ 
ɄϬ~Y 
Џáx¥ 
~Yӏʋʬ
ИӐ 
Vubv
ũ 
̝ʃ ̝ʃ ʤʃӏ~Y
Ӑ 
̝ʃ 
ŠÂũ £740-1,500 £1,133-11,331 £2,550-7,185 £1,100-1500 
ŞŕĿ 
ƉÙĘƊ 
m¡{
ӏ12ӐӒíȁӏ15ӐӒ
^d¥ӏ19ӐӒ
Áѫӏ8ӐӒ˫ ӏ6ӐӒ
Θʯӏ12.5ӐӒȂˊ
̩ӏ7.5ӐӒƂƅė
̸8^hm¥
ӏ10ӐӒāǂӏ10ӐӒ
ҵʆȨӏ10Ӑ 
jny}:
ʀƅӏ18ӐӒ˫=
ḭ̃ӏ9ӐӒ^
d¥8Ȕ˙ӏ39ӐӒ
Θʯ8м̌ӏ16ӐӒ
ǁą̵Ɣрӏ18ӐӒ
zk[¡=ҵʆ
Ȩӏ6ӐӒRPCs33ӏ4Ӑ 
m¡{
ӏ17ӐӒǁą̵Ɣ
рӏ32ӐӒ^
d¥ӏ29ӐӒÁѫ
ӏ12ӐӒ˫ӏ14ӐӒ
Θʯӏ35ӐӒƂƅ
ė̸8^hm
¥ӏ8ӐӒɟ ӏ˪20ӐӒ
ҵʆȨӏ5Ӑ 
BEE=̵ƔŬр¤
Ȩϋ QӏQualityӐ
/̵Ɣаϟ L
ӏLoadӐ 
Q: ǁą̵ƔӒj
¥nȨϋӒǁƞ
̵ƔӏʀƅąӐ 
L: ^d¥Ӓ
м̌¤yY
Ӓʀƅƞ̵Ɣ 
ņ«Ę 110 110 172 BEEë 
 
  
                                                        
33 Regional Priority Credits 
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3.4ŒÔľ4Ġ¼ÔľSD*BśĢoZu7Ċů 
̵ƔȆ΍>Ӓ$SH7ѤE60O;̶˹;ȞϷ:˙ϋ1"7: Ӓ^d¥=ĩ
̰ė̸MȤѻȨ=ƿ̱Ӓ&P;>íȁD=҆ȵ:9ӒЅ̼ˤң7Ɵ =ˎІȞϷ8:R
¦ϖȆ΍8˨ј(6Ѕ̼ˤң;OQϵҪ:ˎІVѰK: 6>:P:0KӒ̵ƔȆ΍;
>̪Ȝ͋:Ѕ̼pnˬKPSR 
¦ϖȆ΍=Ѕ̼pn>ӒҺVѥ36ˤң͋;ѰJ=¦ϖ͋7RÞ?Ӓ×Ƹ
=ƑŚӒ¤zk[¡]¥o;6Y¥cye{e[Y¡{=ϷˬV̳Ё(Ӓ
ƎʬЅ̼]¥o7Ȇ΍̩=h¡p{V˱KRh¡p{;>ӒȆ΍̩=zk[¡M
җŎQ1"7: ӒʯʃM˒˵:9D=ρšHSRƿʈЋЅ]¥o7>ӒȆ΍̩
=˒ѭMЋïЅ̼;OQăØ͋:ˎІȞϷ;:R0KӒY¥cye{˒ѭЋЅMЋï
Ѕ̼VǐҔ8*R^¡m~Y;ˎІVàҽ*RѢǳ7>Ӓ͖^d¥;Ǐ*RϺę
Ň( :3600KӒƿʈЋЅ7Ɨ=̣д˻̰MȆ΍̩ĀØ=^d¥ȨϋVˎІ*
RȞϷR$=8Ӓ^d¥ȨϋˬKPSRƎ̍;ѷ(6:30ƑŚ>Ӓ
ʅ̣ʯ=Æ˓MҖŐ҄=ǎ˵Vƛʟ*R$87Ǐȣ7R((ӒƟ =ƑŚӒȆ΍̩
=h¡p{>ʊ;˱H36R0KȆ̩Ȏ̫M҆η830ơǰ:ƛʟ>ŻҬ7R
H0ӒȆ΍̩=^d¥˾иҋVǧŖ*RЋï˙Ŷ>ȕÈ8:R$8ƟÞ?Ӓ
×Ƹ=ƑŚ7>Ӓ^d¥˾иҋ˨ј͋ơʚĊȾlny>҄Ǜ=ҴʹM¥k
¥=ŵƪ;ŚU,Ӓ;Ǧȕ;Ћη&SR=¦ϖ͋7R˪ǆȨMʅ̣Ȩ=Ӌ×Ƹ7
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h¡p{V˱ƽ(ӒДΙVБKR;036˒ѭMЋïЅ̼=^¡m~YˎІ;Ĥ
UR.(6ȆЋЅ̼7>&P;Ɵ =ƿĬςĤU36Ȇ΍̩=ƿ̱;Ş"0ˎІV*
R0KĨĢ¥eʢơı*R¦ʇӒΡŚЅ̼Ɂ˵7>ӒЅ̼pn=ːK6ʍˤ
ңPƟ =Ҙãςļó*R0KӒĔʨˤң=ĨĢƕR.(6ӒƎʬЋЅPƿ
ʈЋЅ;"6ĨĢʢơı*R.=0KӒЅ̼;ȞϷ:ĨĢ>Ѕ̼pn=ʍˤ
ң7ӄю͋;ƕĤ*RL==Ӓİɓ͋:˱ƽ;O36Ӓȕĺ=ĨĢV̄P*$87R
̳Р«>Ӓ¦ϖȆ΍=Ѕ̼pn8ΡŚЅ̼Ɂ˵=Ѕ̼pn=ʞΨͥ*Ҵʹ>Ŝ
¦7R*:U2ӒЅ̼;RĨĢ>Ŝ)7R((:PӒЅ̼ƛʟ;Òh
n{>]¥oѰJ;4S6ƕơ*R0KӒ¦ϖȆ΍=Ѕ̼pn7>ˎІ;ORh
n{ƕR$8;:RH0ӒOQʍ]¥o7=ˎІ>Ӓm]e{=ȐҸĢV
OQŌʑ&,R$8Œϋ7R$(0$8PӒΡŚЅ̼Ɂ˵>Ӓ¦ϖȆ΍=Ѕ̼
Ɂ˵;Ǐ(6÷ÕȨR 
Ë«OQӒΡŚЅ̼Ɂ˵=ҋ͋¤р̪͋Ȝ>Ë¬=ѫQ7R 
                                                        
62 Mac-Leamy Curve 
63 Pre-design 
64 Schematic Design 
65 Design Development 
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68 Operation 
  57 
I. ŹħěÚ 
ΡŚЅ̼Ɂ˵=̳Р;"Rҋ̪͋Ȝ>Ë¬= 2̛ɗ#PSR 
1. ĨĢ=ĝé(ӔΡŚЅ̼Ɂ˵7>ӒЅ̼pn=ʍ]¥o7İɓ͋:ˎІV*
R0KӒY¥cye{8^¡m~Y=ĨĢ¥eVĝé(*Rȗʳ=Ѕ̼Ɂ˵7>
ȆЋЅ̼]¥o7ʢơ8:360ĨĢ¥eӒΡŚЅ̼Ɂ˵7>ƎʬЋЅ]
¥oPƿʈЋЅ]¥o=Όż7ʢơı*R.=ΞʹӒЋЅƛʟ;Ǐ*RȐҸĢ
VϫÝ7RΌżą7ˎІVϫ$8Œϋ8:RH0ӒЋЅƛʟ;Ǐ*Rhn{
Ϥ( ƕĤ*RЅ̼pnȕĺ7=ˎІ̄QӒhn{=«ʎVɆR$87
R 
2. ŌȚ͋:ˎІӔȗʳ=Ѕ̼Ɂ˵7̸PS6R͔Ψ͋:Ѕ̼pn;Ǐ(ӒΡŚ
Ѕ̼Ɂ˵7>ˎІ̫˴;ȣ)6pnVζQѣ*$8ˬKPSR.=ΞʹӒЅ
̼pn>ŌȚ͋8:QӒʕΒē;ȣ)6Ѕ̼pnѰϫ*Rȗʳ=Ѕ̼Ɂ˵
;˨E6ӒЅ̼pnѨȽQ*R$8LRH0ӒŌȚ͋:ˎІ>Y¥cye
{8^¡m~Y=ļШ=ŸɽƕRL==ӒĨĢ=ĝé(;O36Ѕ̼pnȕ
ĺ7̄Ǖ*R$8;:R 
II. ŪħěÚ 
ΡŚЅ̼Ɂ˵=̳Р;"Rр̪͋Ȝ>Ë¬= 2̛ɗ#PSR 
1. ʹː͋:ļóӔΡŚЅ̼Ɂ˵7>ӒY¥cye{8^¡m~Y=ʹː͋:ļóˬK
PSRȗʳ=Ѕ̼Ɂ˵;6LY¥cye{8^¡m~Y=ļó;O36НҾЁ
˱VǓ $8;ƛUQ>:ӒΡŚЅ̼Ɂ˵7>OQʹː͋;°ςȰϹÁɨ(Ӓ
Y¥cye{R>^¡m~Y=Ÿ΅;Ǐ(6ŋʇȰϹVѤERʹ ː͋:ļó
>ӒЅ̼pn=ĀØVѫ(6ȞϷ8:RӒ̪;Ѕ̼pn=ĝĺ;ƿʈ&S
R 
2. İɓ͋:͓˔Ӕȗʳ=Ѕ̼Ɂ˵7>Ӓe[Y¡{=Ϸˬ;Ǐ(6Y¥cye{͓
˔VЋƽ(ӒЅ̼pnVѰK:P^¡m~Y;Ǐ(6ДΙ:НҾЁ˱Vàҽ*
RΡŚЅ̼Ɂ˵7>Ѕ̼pn=ʢĔPY¥cye{8^¡m~Yļó(Ӓ
İɓ͋:͓˔V˱ƽ*R$8ˬKPS6Rİɓ͋:͓˔;>ӒȆ΍zk[¡1
"7: ^¡m~Y¡f;"RЋƽƎ̍MĘѷ͓˔VšKRH0Ӓm]e
{=ȸģ=ŒŠ>Ӓm]e{%8;Ћƽ&S0İɓ͋:͓˔=ѷȸǽŚ7ĕʅ
&SR$8;:R 
$=O;ӒΡŚЅ̼Ɂ˵=̳Р;>ӒĨĢ=ĝé(8ŌȚ͋:ˎІ8ҋ̪͋Ȝ8Ӓ
ʹː͋:ļó8İɓ͋:͓˔8р̪͋ȜR 
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3.7 ;4Z 
ʬͽ7>Ӓ̵ƔȆ΍=ƽλVK!Rſҥ͋:ШРVρǋ(Ӓ¦ϖȆ΍8˨ј*R$8;
O36Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵=ҋ͋¤р̪͋ȜVʏP;(0 
̵ƔȆ΍>ӒɕΣŒϋ:Җ”=ņ̳=ѷȸ;҉Ϸ:ȑĠVʹ0*L=8ρPS6
QӒ̵Ɣ͋ӒͦÐ͋ӒΝ̂͋:jny}yZ=ƿ̱V͓˔8(6R$8ʏP
;:30.=Ѕ̼pnV̳Рı(0ΡŚЅ̼Ɂ˵>ӒɧŰ&SR˙ҘM͡ͷςP;
O36ŝͭMąǄϝǱ́:RL==ӒĨĢ=ĝé(8ŌȚ͋:ˎІ8ҋ̪͋Ȝ8Ӓ
ʹː͋:ļó8İɓ͋:͓˔8р̪͋ȜVL4$8ʏP;:30 
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Ļ 4Ĺ ń«śĢäď7ŢƆ 
4.1 8-ZS 
ʬͽ7>Ӓʊȓ͡ͷ;L85ӒΡŚЅ̼Ɂ˵=ƿь;"RНҾ=ϷŹVʏP;*
R$8V͓͋8*R 
ʬͽ>Ӓ4.1 >)K;Ӓ4.2 ΡŚЅ̼Ɂ˵=ѻ̸½ÞӒ4.3 ΡŚЅ̼Ɂ˵=̳Р=ҝ–Ӓ
4.4 ̳Р8ƿьVK!RНҾӒ4.5 НҾ=đӂ8.=ϷŹӒ4.6 H8K7˒ȸ&SR4.2 Ρ
ŚЅ̼Ɂ˵=ѻ̸½Þ7>ӒIEA =Ɛť;L85ӒΡŚЅ̼Ɂ˵=ѻ̸½Þ8(6`¥
n{YӒa}uӒz¡¥e=̵ƔȆ΍VΚÅ*R4.3 ΡŚЅ̼Ɂ˵=̳Р=ҝ–7
>ӒΡŚЅ̼Ɂ˵=̳Р8ƿь=͕¿җ;IPSRНҾVɧШ*R4.4 ̳Р8ƿьVK
!RНҾ7>Ӓʊȓ͡ͷ7Ɛť&S6RΡŚЅ̼Ɂ˵=ƿь;"RНҾV˗ʅ͋;Ѥ
ER4.5 НҾ̛=ϷΓ8.=ϷŹ7>Ӓĝ΋7Ɛť&S0НҾV 3 4;đӂ(Ӓ.S/
S=ϷŹVʏP;*Rʢȕ;Ӓ4.6 H8K7ʬͽVΦɓ*R 
  
 
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4.2 ń«śĢäď7ŵġ 
̵ƔȆ΍;"RΡŚЅ̼Ɂ˵=ѻ̸½Þ;>9=O:L=R=IEA (2011)
;OR Task 23Ɛť¥{7>ӒIDPVǓÿ(0̵ƔȆ΍=½ÞVϵɽƐť(6R1
ʬ΋7>.=²P 34=½ÞVɉΐ(ӒΚÅ*R 
I. uype~mÊÀĂƉhud}EƊ 
`¥n{YĽ҄;Õη*R¡¡|ǔƷˁ2>Ӓ¥aY¥cye{;O3
6Ѕ̼&S0ǔƷˁ=ʆ΍m]e{7RӏĈ͙ 1Ӑm]e{;>ȗʳ=ǔƷˁ
8˨E6Ӌ^d¥ḭ̃ˬKPS0Ӓʏͣ:ȨϋƎ̍>:30H0Ӓȗʳ=
ǔƷˁ;˨E6 10%Ëą=¼ΈƕĤ7Ѕ̼*RO;ęҝ"PS0¡¡|
ǔƷˁ=Ȇ΍ˑϷ>ϯ 4=ѫQ7R 
e[Y¡{7Rh~yZΜε;Ǐ(6ӒY¥cye{Ӓm]e{¥m
¥ӒȆЋY|[k¥v¥VΜIӒϵɽ=^¡m~Y88L;m]e{=Ĕʨ
]¥oPˎІ(0Y¥cye{>ǫғMбĬƯŭÐ:9P:RТŲÐШ8ɻŭV
²ȝ8(0¥k¥f¥;Ǐ(6Ӓ΢Σ͋;ȰϹÁɨVϫ0K=m]e{Με
V˒΍(0ӏŽ 10Ӑ 
Y¥cye{>ȍĔӒТŲÐШ8¥k¥f¥;Ǐ(Ӓ2 4=́:Rh¡p{V
ɧ˅(0ʢĔ=h¡p{>bn7ϸUS0Ȇ΍̩730Ӓ̵Ɣ;҆ȵ(0ʯʃ
=Ý̸8ϑ̟û8ϑ̟ɨ˪Vʢơҝė̸(0ɧ˅ɡ̸&S0 
Y¥cye{>ɻŭ;Ǐ(6[¡t¥Vƿʈ(Ӓ.=ѵͯ7 4=Y[zY
Šƽ&S0Þ?ǁą=Χı>ӒΉ̳=ҴPҬ(8&S0¦ʇӒY¥cye{=
ɧ˅(0řɻǁ;e¥eVЋη*R˅>˞ѡ&SӒɡ̸&SR$8;:30Ȇ΍̩=
h¡p{ŏ"ÿSPS0ȕӒY¥cye{8^¡m~Y=v¥;O36^d¥
8ȆЋ=Ѕ̼ѰKPS0 
¥{}¥=Ɵm]e{7300KӒȰȦ˱ƽ=b[|[¡ȞϷ8:30
Ɵ =ŉĤςR¦ʇ7Ӓ¼Έ=ęҝPY¥cye{ȰȦ˱ƽVɍȍ(0H0Ӓ
v¥=h~g¥l¡7НҾ8:30=>ӒɸǼҘãς=̵Ɣ;Ǐ*R͝Ч­чM
̵ƔȆ΍;Ǐ*RΝӉ­ч730.=0KӒY¥cye{>͖^d¥ɄϬ;Ǐ*
Rи̸ḭ̃VζQѣ(Лʏ(0 
¼Έęҝ300KӒӋá:ɄϬOQLΝӉ;ORĻф(0Ȇ΍zk[¡;O36Ӌ
̵ƔȨϋV͓ɖ(0Þ?ӒƗҴ>he=ʅ̣ʯV̸R$87и̸ǏĩʹVӋK
                                                        
1 IEA; Examples of Integrated Design Five Low Energy Buildings Created Through Integrated Design, 2011, 
(online), available from <http://www.iisbe.org/system/files/Task23_CS_examples.pdf>, (acssed 2014-8) 
2 Münchendorf Primary School 
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0H0ӒǛ˂>p¥nʅ̣ʯV̸R$87Қ̊ǞV­Ϸ8(0 
*E6=҄ǛƣҢû7̠P&SRO;(Ӓ̠ʏ>̠ǽp¡j¥;O36ęș(0
Ȇ̩>ĽŞ8(ӒɻǁMȄ¬;ʋǑÿRO;(0H0ӒƣҢ̣Π̉lnyVЋ
η(m=Π̉Vл30ƣҢ̣Π̉lny>Ӌá730Ӓ̵Ɣ;҆ȵ(0½ÞV
Ǔÿ(0ǫғ=ȰŞ7Ћη(0m;>ϑ̟ɨ˪;ĤӒẠ̄Áɨ˙VǓÿ(0
[¡|Ӓ̠ʏӒʚȾӒɨ˪>¥k¥èĖ;ęș7RO;(0$SP=ΞʹӒ
ȞϷ^d¥>ȗʳ=Ȇ΍̩;˨E6Ǖ: *R$870 
¡¡|ǔƷˁ=½Þ7>Ӓ3 4=̛ʏP;:30΂¦;ӒY¥cye
{8^¡m~Ym]e{=ʢĔPļó*R$87ӒOQϘΞʹVѷȸ*R$8
70΂¾;Ӓ^d¥˾и=Ĝ̄;Ǐ*Rϑ̟û=ʢѻı:9ӒЅ̼pn7
”̶*RˎІ«=Ǐͼ;46b[|[¡=ЋƽɤƩ&S0΂ª;ӒӋȨϋ:ɄϬ
ϲηȞ+(LȞϷ7>:$8ɖɰ&S0 
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ī uype~mÊÀĂ
ƉƋ103Ɗ
Ŕ 4 uype~mÊÀĂ7ÔľĄŕ 
Ͳӂ ǔƷˁ 
Y¥cye{ Arch. Mag. Ing. Helmut Deubner, Gänserndorf Süd 
m]e{¥m¥ Arch. Dipl. Ing. Heinrich Schuller, Vienna 
Ћï^¡m~Y Ing. Peter Trenkler, Münchendorf 
^d¥ӓȤѻȨ^¡m~Y Dipl. Ing. Roland Phillip, St. Andrä/Wördern 
Ϊǽ ĲΪ 48ǽ 
˪ê ͵M 
ʚȾǽʋ 3322 
ĊȾǽʋ - 
ȆЋи 1,205 US dollars/m2 
ȅǸҴʹ 1,824 m2 
͸ОҴʹ 1,824 m2 
Ɨ=̣д˻̰ 0.35 W/m2K 
Ǹ=̣д˻̰ 0.18 W/m2K 
ͺ=̣д˻̰ 1.40 W/m2K 
^d¥ѩѵ̰4 60% 
ǳҗ^d¥˾иҋ 90 kWh/m2ӏbnӐӑ12 kWh/m2ӏү˪Ӑ 
ǓÿɄϬ Ö̆ǽћǑƗʚȾӏɻǁӐӒƢÀћǑʚȾӏmӐӒѥ
ĤbnӒbn̆ǁӒƣҢ̣Π̉ӒƢͺӒ͖^
d¥̠ʏӒϑ̟ûė̸̠ʏęșlnyӒϑ̟Θʯ 
ƉƋ105Ɗ
 
                                                        
3 IEA, loc. cit. 
4 Total solar energy transmission 
5 Ibid. 
Low energy consumption
All occupied spaces are lit by daylight. Non dazzling roof windows provide extra daylight from
above. Central showpiece is the 'conservatory' under the glazed pyramid. All lightings are regulated
by electronic daylight sensors.
Both passive and active solar energy technologies are used. Passive through south oriented windows
in the classrooms and the corridors. Active with a 16 m2 solar collector on the southern wall of the
gym to heat the water for the showers. The comparatively costly solar water heating was felt to be
justified when considering that in an 'ecological' building a solar collector is a must. Moreover the
mayor wanted to give an ecological example.
Windows are situated in such way that adequate natural ventilation in the classrooms is secured. In
the gym an additional mechanical ventilation system with heat recovery had to be installed,
although natural ventilation would have been sufficient. The heating system is based on a gas-fired
condensing boiler, using low-temperature wall radiators to improve the energy efficiency. In order
to avoid injury and pollution the radiators are placed under the wall surface. Blinds, lighting, heating
and ventilation are individually controlled by the user. 
As a result the total energy demand is low when compared to conventional building.
Getting used to it
No PVC was admitted in the construction. Wall painting was done with natural paint. Water coming
down the gutter is seeped directly into the ground, thus supplementing the ground water supply.
Because of the high ground water level, the water to flush the toilets and irrigate the green spaces
comes from a well. Also water saving fittings and flow controllers are used.
Although occupants had to get used to operating the heating system and to treating the floors with
resin and wax, both the teachers and the pupils are quite satisfied with their new school.
Lessons learned
• Co-operation between architect and engineers has to be very close right from the beginning to 
achieve good results.
• It is advisable to make guidelines for dealing with conflicting goals (for example minimise energy 
consumption versus optimise daylighting) and conflicting interests (for example client versus 
user).
• The most sophisticated technical equipment is of no use if it is not comprehensible. 
12
Picture 2 -
South
oriented
classroom
windows
facing the
recreation
yard.
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´ uype~mÊÀĂ7oWImdŀŉ
ƉƋ106Ɗ
 
  
                                                        
6 IEA, loc. cit. 
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II. q]~mudH`el~cFQƉif^Ɗ 
a}u=yZwl¤h¡Yǥwv¡|ƅĵ;Ȇ4¡t¥¤en{
\w|¤zZ¡f>Ӓ¾ˋ=Ȇ̩P:R`Zn7RӏĈ͙ 2Ӑ¦ʇ=Ȇ̩>Ӓ
L¦ʇ=Ȇ̩;˨E6 30%Ӓȗʳ=Ȇ̩;˨E6 50%=͖^d¥ıŽPS6R
en{\w|¤yZ¡f=Ȇ΍ˑϷ>ϯ 5=ѫQ7R 
en{\w|¤zZ¡f> C-2000 f=Ǝ̍;˳36Ȇ6PS0ʢĔ=
Ȇ΍7Rf=Ǝ̍8e[Y¡{=ϷˬV̋0*0K IDPǓÿ&S0Þ
?ӒȆ΍̩=ḭ̃;Ǐ*RY¥cye{8^¡m~Y=dw>ӒЅ̼pnѰ
Jĝ;Ё˱&SRO;Ѕ̼&S0.$7Ӓ˙ˈӒү˪Ӓ̠ʏ=^¡m~Y8 C-2000
f=^d¥nln{;ORm]e{Με˒΍&S0ӏŽ 11Ӑ
L38LʢĔ=¥yZ¡f7ĀŭВ(Ś˙ÐVЋ"0Y¥cye{>v¥¥
u¥8(6²ȝ͋:ȑĠVɍ30v¥ą7>^d¥;Ǐ*R¼ΈӒe[Y¡{
=ϷˬӒʀƅęҝӒƎʬ͋:ɄϬȭƐ:9ȰϹÁɨ&SӒ*E6=¡¥.S/S
=ҘȝMY[zY;τVò"6āǲ:Ѕ̼pnѰKPS0̪;^d¥nl
n{=ƵƄ;O36Ӓ^d¥l¥l¡VϫǐҔǃM̠ʏ=^cn¥
{:9ӒӋǽ:ɄϬM͝ЧVɕ4ǐҔǃ02v¥;̎"џJ$870 
m]e{v¥=ʢĔ=˹ī>ӒĔʨ=^d¥l¥l¡;ȞϷ:h¡
p{zk[¡=0K=̍ï730Ȇ΍̩=҆ηMͺ=ĠQÈ"Ӓbn=ḭ̃Ӓ˙
ˈlny=Ͳӂ:9ˎІ&S0Ѕ̼pn=:7Ӓ 4=lny>¼Έ
=Ҙã7f¥|V¬#:"S?:P:30ӒȨϋ;>F8W9ȐҸ(:30 
en{\w|¤zZ¡f7>Ӓwl°¥¥^d¥M̠ʏ:9ӒɽƟ 
=°¥¥^d¥ė̸VˎІ(0ͺ=҆η>şŧ&SӒĉƑ=ƣҢ̣MʋǑŎȘ=
ĩʹʢơı&SRO;(0H0Ӓv¥>lY{=[yZ¡f͡ͷȿVЊSӒ
̠ʏMʋǑ;Ǐ*R˿͝ЧVȘ0 
^d¥ḭ̃>ӒʢúͿɄϬ7>: ӒʊƵɄϬVʆ(ʇ˵7ḭ̃͋;ė̸(0
Þ?Ӓ͖^d¥ϵǞbnMh¡¥t¥ęș=Ạ̄Áɨlny:97R
H0ӒYi¡bn˶ÿ=ªǞbn:9ӒʢúͿ=ɄϬV̸P: 6LӒC-2000
f=Ǝ̍V̋0*$8Œϋ7R$8U30 
en{\w|¤zZ¡f=½Þ7>Ӓ2 4=̛ʏP;:30΂¦;Ӓe
n{\w|¤zZ¡f=m]e{;O36Җ”&S0 IDPáëRʇ˵8(6
ЖKPS0΂¾;Ӓʢʆ7>:ɄϬ736Lҵʆ͋7ĩʹ͋:ʇ˵;O36͖^
d¥ѷȸ&SR$8U30 
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ī mudH`el~cFQ7½Ř
 ƉƋ107Ɗ  
Ŕ 5 mudH`el~cFQ7ÔľĄŕ 
Ͳӂ `Zn 
Y¥cye{ Bunting Coady Architects, Vancouver 
Ћï^¡m~Y VEL Engineering, Vancouver 
^d¥ӓȤѻȨ^¡m~Y D.W. Thomson Consulting ltd., Vancouver 
Ϊǽ ĲΪ 49ǽ 
˪ê ˳Ǣ 
ʚȾǽʋ 3030 
ĊȾǽʋ - 
ȆЋи 512 US dollars/m2 
ȅǸҴʹ 7,444 m2 
͸ОҴʹ 7,192 m2 
Ɨ=̣д˻̰ 0.38 W/m2K 
Ǹ=̣д˻̰ 0.28 W/m2K 
ͺ=̣д˻̰ 1.78 W/m2K 
^d¥ѩѵ̰ UNG=0.33 
ǳҗ^d¥˾иҋ 95 kWh/m2 
ǓÿɄϬ ѥĤbnӒj[eʯʃ=Ý̸Ӓwe
Zenv¥ӒzZ¡f¤m¡{¤lny
 
ƉƋ108Ɗ
 
  
                                                        
7 Ibid. 
8 Ibid. 
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outcomes of the project was, that even with these more or less conventional technologies, it was
possible to realise the Canadian C-2000 performance levels. New techniques such as three pane
argon filled glass turned out to result in negligible overall performance improvements.
Environmentally sound measures
Environmentally sound building measures were considered and implemented. Whenever feasible,
recycled material and materials with low embodied energy were used. The structure is concrete tilt-
up which minimises wooden form work and is expected to last a hundred years. Gypsum board and
ceiling tile have a high recycled content. The floors in most service areas are sealed concrete rather
than vinyl tile.
During construction, a recycling program was carried out including requirements for supplies and
materials and services. All cardboard, wood, glass and drywall were recycled on site. Form work was
reused where practical. Recycled crushed concrete was used as an asphalt sub-base instead of
gravel. Excess roof ballast was recycled as drainage material.
Satisfaction
Tenants of Crestwood 8 were asked to fill out occupant assessment surveys. The results were
compared to the results of identical surveys given to users of the adjacent building Crestwood 7 that
has similar dimensions but has not been built to C-2000 standards. The results show that employees
in Crestwood 8 gave their workplace a higher rating in terms of overall building impression. They
also rated their building to be less noisy and have better indoor air quality. Finally it turned out that
they have a better overall impression of their building environment.
The developer's satisfaction can be deduced from the follow-up in Crestwood. He subsequently
built another office building on the site, including many of the features of Crestwood 8, this time
even without any government subsidies. The tenants were attracted by the fact that Crestwood 8 is a
'green building', which helped in leasing in a soft market.
For the project team building an office to C-2000 standards was something new. The fact that all
engineering consultants were involved from the beginning was unusual, but a very positive
experience for all of the participants.
It should also be noted that this building, along with two other C-2000 projects in the province, has,
according to independent consultants, changed the design culture in the region.
Lessons learned
• The integrated design process for the interdisciplinary planning process which was developed 
in this project is a valuable instrument.
• An energy-efficient building can be built by using relatively non-exotic technologies applied 
in innovative and effective ways.
Picture 2 -
Front view of
Crestwood 8
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III. n~d|dZ]ƉctmƊ 
{{¡|>Ӓ¡{¡{҅ǫ=@84;ѿ?S0ϭ7QӒ.=[¡_¥
l¡p¡t¥8(6¡{¡{¤p¡t¥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p¡t¥;>Ӓev¥¥Ӓp}¥¥Ӓǜͥn¥nӒY{\Ӓ.(6
`ZnЅ̼&S0¡{¡{¤p¡t¥;>Ӓz¡¥e=F=ʈЋ;˨E
6 50%=^d¥ḭ̃ˬKPS0H0ӒʋǑŎȘlnyMĺѩʏƣҢû:
9=ɄϬˬKPS0&P;Ӓ̵Ɣ;҆ȵ(0ȆʯMӋ=ǁąȤѻȨV˱KP
S0¼Έą7ѷȸ*ROˬKPS0¡{¡{¤p¡t¥=Ȇ΍ˑϷ>ϯ 6=ѫ
Q7R 
$=O:Ɵ =ɄϬ͋:Ϸˬ300KӒһƋ˗ʅ=m]e{ΜεΞȸ&S
0ӏŽ 12Ӑ.=0KӒY¥cye{8^¡m~Y=v¥еÎVĂʤ*RƨΓVΞW
1*:U2Ӓƻȸ(0Ȇ΍̩=рӒΝ̂ȨӒσµȨ;Ǐ*RеÎVv¥Āŭ7аL
=730H0Ӓѫǯ>Y¥cye{"WȈ*Rm]e{v¥>ӒȍĔP^
¡m~Yv¥;O36ϫUS0 
m]e{>Ӓ*E6=ҘãςҩHR 2ʋҗ=zk[¡ ¥elwPƮH3
0.$7ӒȆ΍̩;ˬKPSRȨϋӒЅ̼«=ęҝӒzk[¡`l¡ӒʋǑė̸=
zk[¡ӒPV lnyӒɨ˪Ӓ^d¥=ʢѻı830НҾВ(ŚUS0.=
ȕӒ˧ѯm]e{v¥7ļШ*RʕҗVЋ"R$87ӒȖ;ДΙ:НҾ;46
ˎІVѰK0^d¥lny;>[yeɄϬȞϷ730Ӓv¥>7R
QÇ=Ȇ΍̩;Lȣ̸7ROӒ¦ϖ͋;ʖŊ(6RɄϬV̸R$8;˱K0 
̱ƄӒ¡{¡{¤p¡t¥>z¡¥e=Y[h¡͋:ƵƄ8:36R 
¡{¡{¤p¡t¥=½Þ7>Ë¬= 4̛ʏP;:30΂¦;Ӓm]
e{Vѫ)6zk[¡v¥=¡¥=℃ǆ:h¥l¡ȞϷ7R$8U
30̪;ӒȆЋ]¥o;6Ӓ&H'H:ҵʆ͋:îҴMŲҾ”̶(0ʕ;Ӓ
v¥Ć̏:ȰȦ˱ƽVϫȞϷ30΂¾;ӒЅ̼;>Ɵ =ʕҗȞϷ8:3
0΂ª;Ӓm]e{ҖƮʕ;ƿʈ(0zk[¡ ¥elwv¥ą7=ȰЧ
=Ăʤ;ȑͼ30΂ŷ;Ӓ˙ˈЋï=Ǔÿ=ˎІ;ÿRĝ;ӒȆ΍̩=ȎӒ҆ηӒƣҢ
^d¥ė̸=ŒϋȨVҩ²͋;ˎІ*R$8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Ŕ 6 n~d|dZ]7ÔľĄŕ 
Ͳӂ ǜͥÐƑӑ`Zn 
Y¥cye{ KHR Architects, Virum 
^¡m~Y Esbensen Consulting Engineers, Sønderborg 
Slot Møller Consulting Engineers, Sønderborg 
Ϊǽ ĲΪ 55ǽ 
˪ê Ĳ҄˳Ǣ 
ʚȾǽʋ 3014 
ĊȾǽʋ - 
ȆЋи 1,376 US dollars/m2 
ȅǸҴʹ 1,800 m2 
͸ОҴʹ 1,450 m2 
Ɨ=̣д˻̰ 0.3 W/m2K 
Ǹ=̣д˻̰ 0.2 W/m2K 
ͺ=̣д˻̰ 1.4 W/m2K 
Y{\Ǜ˂=̣д˻̰ 1.6 W/m2K 
^d¥ѩѵ̰ 60% 
ǳҗ^d¥˾иҋ 95 kWh/m2 
ǓÿɄϬ bn=Y{\ӒƣҢ̣lnyӒŌǑ[¡|Ӓ
ŌǑƢÀӒ̠ʏęșlnyӒ͖^d¥ƈϩû̗ӒÖ
̆ǽʚȾӒzZ¡f¤m¡{¤lnyӒb
n¦Øƈ PVӒҭ˫t¡eӒ̵Ɣ҆ȵʯʃ 
ƉƋ1011Ɗ
                                                        
10 Ibid. 
11 Ibid. 
A wide variety of energy measures was examined using different design tools in order to get an
understanding of these measures in relation to the building. Discussing the planned atrium roofing
took up most time due to the large number of relevant parameters, such as shading effects on PV
cells, solar shading needs of the atrium, size and shape, mounting techniques, snow, cleaning and
maintenance etc. Another critical point was the horizontal division of the 'Energy Facade'. In the
first months the facade was divided in three lines: the upper line of daylight windows, a middle line
of vision windows and a parapet of translucent photovoltaic modules. Then, at a relatively late stage,
fire rescue openings were specified as being necessary and from an architectural point of view the
three-band design could not be made into an aesthetically appealing solution. Above the parapet an
extra horizontal band had to be added with normal manual windows and a rescue window in one
line.
Other measures that were taken, apart from the measures that were prescribed by the client, include
a low-temperature heating system, with a floor heating system at ground level and low temperature
radiators on the first floor. The use of daylight was optimised by integrating reflective blinds
between the window panes, directing diffused daylight onto the reflective ceiling and far into the
rooms. The reflective blinds can also act as shading when closed. For energy efficient lighting low-e
fluorescent tubes were installed.
Active thermal solar energy systems were installed for exhibition purposes. The generated heat is
delivered as domestic hot water to the little restaurant in the centre. Environmentally sound
measures include a collecting system for rainwater from the roof, which feeds an underground
storage. The water is used for flushing toilets, watering of plants and cleaning. Materials that cause a
bad indoor climate through emission of solvents or special cleaning requirements were avoided.
Instead such materials as tiles, concrete, wooden floors, glass and aluminium were used.
Lessons learned
• Close collaboration between the members of the design team is needed throughout a project, 
especially regarding the most innovative aspects and problems that emerge during construction, 
when quick decisions are necessary. 
• Implementing products that still have to be designed requires a lot of extra time.
• A design workshop at the start of the project greatly stimulates the development of common 
ideas on the design and the design process.
• Focus on the building shape, orientation, solar potentials and use before specific installations 
are considered.
22
Picture 1 - General
view of the
Brundtland Centre
The atrium in the
centre of the
building has a free
vertical facade
towards south west
and a shed (slanting)
roof. Integrated on
the south oriented
part of the roof are
semi-transparent
photovoltaic panels.
The atrium has
direct connections
to almost all other
rooms, which is an
important feature
for the ventilation
strategy of the
building. 
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4.3 ń«śĢäď7ğŤ7ſģ 
ΡŚЅ̼Ɂ˵=̳РƟ =̵ƔȆ΍;̸PS0¦ʇӒΡŚЅ̼Ɂ˵=ƿь;"R
НҾ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Ѕ̼pn=Ѫ²7”̶*RНҾVϑP¼̇*R$8>Ҭ(΂ 3ͽ7ѤE0we
¥ʞΨ>ӒЅ̼pn;"RҘãς=Ãɽ8ʕʨVͿ͋;ϯ(6RӒ.S/
S=]¥o7МӒ9=O;tneVѷȸ*S?O>ʏͣ;ͥ&S6:$
(0ʜʒ&>ӒΡŚЅ̼Ɂ˵VOQƟ =̵ƔȆ΍;ѻ̸7R8ė̛RŌҴӒ
ΡŚЅ̼Ɂ˵;ɯU30$8=:Ҙãς;836>̀¹Vɐ ϷŹ8:36R 
$=O:̳Р8ƿь=͕¿җ;IPSRНҾ>ӒȆ΍zk[¡8^¡m~Y¡f=
ΡŚ;"RНҾ8(6ϯҴı*R$8;:R̵ƔȆ΍=Ѕ̼7>ӒY¥cye{8^
¡m~YНҾ;Ǐ*RʢΛ͋:ȰȦ˱ƽV¬&:"S?:P::-:PӒe[Y
¡{M¥k¥7>ɄϬ͋:НҾ;Ǐ*RЁ˱ΆVɧͥ*R$87:P7R
.=O:½ȲVŸҀ*RL38Lʤĩ:Ɂˤ>ӒΡŚЅ̼Ɂ˵Vm¡{*Rh¡
jt¡{m]e{;ĤUR$87R((:PӒƟ =̵ƔȆ΍m]
e{>¼ΈҝPS6R$8PӒh¡jt¡{=ŉĤ>¼ΈϺ˕=ǔ&m]
e{7>ƿ̱(;  
.$7ӒËҜ7>Ӓ$SH7Ɛť&S6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4.4 ğŤ4ÃŭaZ)BŢƆ 
Poirer (2008) 
Poirer (2008)>Ӓa}u;"Rļó͋h~yZΝ̂”ǜm]e{ӏSISTARSӐ
8~¥jzk[¡m]e{ӏManitobaӐV½Þ8(6ӒΡŚЅ̼Ɂ˵=НҾ;
46Ë¬=O;ѤE6R13 
΂¦;ӒΝ̂͋¤ͦÐ͋ρǋ=҉ϷȨ7R̵ƔȆ΍;>Ν̂͋¤ͦÐ͋jny}
yZˬKPS6R;LҘUP+Ӓ.SPЅ̼pn=:7̵Ɣ͋:ρǋ8Ŝ
΄=÷úǽŎPS6:.=0KӒΝ̂͋¤ͦÐ͋jny}yZ=ƿ̱;>Ҙ
ãς=h¥l¡ȞϷ7R;LҘUP+Ӓhn{ΈĐ;>h¥l¡;
ORė͏Ōʑ&S:m]e{;O36>[~lhn{=R̵ƔȆ΍=
Ѕ̼;ƞ҄P=мҌОѷȞϷ:ƑŚLQӒЅ̼pn;>.=O:Ν̂͋¤ͦ
Ð͋:˹īVΜIџJE7RH0ӒΝ̂͋:ρǋ>e[Y¡{;836L38L
҉Ϸ:½ҹ7QӒȆ΍zk[¡8^¡m~Y¡f=ΡŚ=НҾ=Ё˱Ά8:RŒϋȨ
RH0ӒāĂȆ΍7>ͦÐ͋:ė͏Vρǋ*R$8;O36ӒʢLѻĒ:°¥
l¡Vɧͥ*R$87R 
΂¾;Ӓāˠ:ÿʭpn=ƿʈ=НҾ7RΡŚЅ̼Ɂ˵7ɤƩ&S6R=>Ӓ
Ǧ½ҘãςLšK0m]e{v¥=ʍʨ=ļó7R((Ӓm]e{=Ѕ
̼pn;ŉĤ(60Ǧ½Ҙãς>Ӓȍ̟ӒȆЋЅ̼]¥o;"Rÿʭ7ʤė7
R$=O:āˠ&;Ҙ*RŲҾ>ӒāĂ½ˏ:97>̪;҉Ϸ7R¦ʇӒ̵Ɣ
Ȇ΍=ȨϋVЅ̼ѫQ;ƿ̱*R0K;>ӒЋЅąǄ8Ѕ̼ȰŽV̳Ё(0Ǧ½Ҙãς;
ORʈǦ̳ȯ͋7QӒá˃Q=­ѻĒ:ÿʭ=ƿʈ>Ҁ":"S?:P: 
΂ª;Ӓm]e{n{¥=˹̸=҉ϷȨ7RЅ̼pn=ʍ]¥o
7ƿʈ&SR ¥elw>Ӓm]e{=͓˔=˱ƽ8ƿʈ;҉Ϸ:ȑĠVʹ0*
¦ʇӒЅ̼pnĀØ;U0Qm]e{;ŉĤ*RҘãςǯ;ŉ̠7RO;
(:"S?:P:̪;ӒΝ̂͋:̳̺7m]e{ϫБH36(H30ƑŚ7
LӒ ¥elw7˱ƽ(0ąǄŉ̠&SR$8;O36ΡŚЅ̼Ɂ˵=ƿʈ΢Σ
7RŒϋȨR 
Poirer >Ӓ$(0НҾ;Ǐ(6 4=ɧЃVѤE6Rm]e{;ŉĤ*
R¡¥>ѩʏȨ=R|c¡{VĂʤ*R$87ӒЅ̼pn=h~g¥
l¡ǯ;ƿʈ&SRO;ĦK: 6>:P:H0ӒY¥cye{1"7: Ӓ
|c¡{V̳Ё(0ŉĤς;O36e[Y¡{VЛȘ*R$8Lʤĩ7R:-
                                                        
13 Poirier, M., Bridgman, W., & Robertson, M; Integrated Design Process A participatory tool for planning, design 
and construction, 2008, (online), available from <https://umanitoba.ca/faculties/architecture/media/CiP_2008_ 
Marcella_Poirier.pdf>, accsseed (2014-8) 
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:PӒǀϿȨ>e[Y¡{;836҉Ϸ:$81P7Rƿҥ;>h¡jt¡{
=ŉĤʦH(Ӓm]e{;O36>ѥĤhn{VɜĐ*R$8>̱ƿ͋7>:
Ξʹ͋;Y¥cye{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;:R*:U2ӒΡŚЅ̼Ɂ˵=ƿь7>Y¥cye{һƋ˗ʅ=v¥=h~
g¥l¡=НҾ;LŎQΜH:"S?:P:$8Vͥů(6R 
Trebilcock (2009) 
Trebilcock (2009)>ӒΡŚЅ̼Ɂ˵=ƿь7͔Ҵ*ROQϵҪ:НҾ;Ǐ(Ӓg¥nnt
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ʶӏC/A18ӐY¥vVŎR8ѤE6Rg¥nntzZ7>ӒƟ =Y¥cye{
Ѕ̼pn=Ĕʨ]¥o7İɓ͋:Y[zYVɧ˅(Ӓ^¡m~Y;Ǐ(6ăØ͋:
ˎІVàҽ(60$(0ΝӉ;L85 ȶ̇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Ÿ΅VΡŚ*R$8;:RӒY¥cye{>¦ϖȆ΍8Ŝ˓; C/AY¥vVѻ̸(
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QӒΡŚЅ̼Ɂ˵=Ǝʬ7R 
H0ӒTrebilcock >Y¥cye{=ȶ̇>Ѕ̼pn;6ɽҋ͋:ЁʶË«=҉
Ϸ:ȑĠVʹ0*L=7R8ѤE6R:-:PӒg¥nntzZ7>ɽҋ͋:Ѕ̼
pn>R¦ƽ=ȸʹVL0P(6 SRL==ӒŲҾ=ϵҪ&M[¥l¡Ӓ
ne830НҾ;Ǐ*R˷Ϋ&S0°¥l¡>Ӓȶ̇P̶HS0р͋:Ξʹ
;Ǝ56R8$=O;ӒTrebilcock >Y¥cye{8^¡m~Y=НҾЁ˱
Y¥v=ѸVʏͣ;ɖɰ(44LӒƿь;6>°ς=Y¥vʢơҝ”ɪ
&SӒΡŚ&SR$8҉Ϸ7R8ρ6RH0Ӓ^¡m~Y¡f=Ёʶ;OR
ɽҋ͋:Ȩϋ=ѷȸ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¥l¡=ɧͥȞϷ7R$8VѤE6R 
Trebilcock >НҾЁ˱Y¥v=НҾ;Ǐ(ӒY¥cye{M^¡m~Yŋʇ=ǐҔ
һƋ;Ҙ*R͝Ч8ncVĂʤ*R$87Ӓŋʇ=ǐҔȨV˹(ϳƻ(Ś$87
R8ѤE6R.=ΞʹӒY¥cye{M^¡m~Y>Ӓ$SH78>́:R̪ȜV
                                                        
14 Trebilcock, M. Integrated Design Process: From analysis/synthesis to conjecture/analysis, 26th Conference on 
Passive and Low Energy Architecture, Quebec City, 2009.6 
15 problem-focused strategy 
16 Analysis/Synthesis 
17 solution-focused strategy 
18 Conjecture/Analysis 
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ɕ30ǐҔǃ8:S:"S?:P:.=0K;>ӒЅ̼pn=ɵŴ7>: ӒY
¥cye{M^¡m~Y;Ǐ*Rɻω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Brunsgaard et al. (2014) 
¦ʇӒBrunsgaard et al. (2014)>̵ƔȆ΍;>^¡m~Y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7R.S>Ӓ^¡m~Y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PӒBrunsgaard et. al>$(0НҾЁ˱Y¥v=Ѹ>ΡŚЅ̼Ɂ˵=ƿь
7Ǐͼ*R$8;:R8ѤE6RÞ?ӒY¥cye{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PY¥cye{VŃÅ;ȱ)R
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R8H0ӒƟ =Y¥cye{M^¡m~Y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.S/S=ǐҔһƋ;46OQ
Ӌǽ:͝ЧVȘ: 6>:P:Y¥cye{>ӒȆ΍̩=h¡p{1"7: ӒЋ
ïӒ˒ѭӒү˪830^d¥Ȩϋ;Ҙ*RɄϬMÆ˓V̳Ё*R$87^¡m~Y
8ʹː͋:ļóŒϋ8:RŜʕ;Ӓ^¡m~Y>Y¥cye{=˱ƽ(0h¡p{
MȆ΍Ѕ̼;Ǐ(6̳ЁVͥ(ӒđʶMˎІ=ΞʹV.SP;Ōʑ*R$8ˬKPSR 
$(0ǐҔһƋ;Ҙ*R͝Ч>Ӓȗʳ=Ѕ̼Ɂ˵Vȴξ͋;̸6RY¥cye{
8^¡m~Y;­ч(6QӒh~g¥l¡=НҾV̶JϷŹ8:36R 
ȰϹ=´ȋ;ORǏͼӏŽ 15Ӑ 
Y¥cye{8^¡m~Y=ȰϹ=Ǐͼ>ӒΡŚЅ̼Ɂ˵;"RŌȚ͋:pn;
O36”̶*R 
ȗʳ=Ѕ̼Ɂ˵>ӒY¥cye{˱ƽ(0h¡p{;˳36^¡m~YđʶMˎ
ІVϫ͔Ψ͋:pn7R^ ¡m~Y=đʶ>ӒЅ̼=9=]¥o736LӒ
OQʍ]¥o7˱ƽ&S0ąǄ;Ǐ*RˎІ8:R.=0KӒ^¡m~Y=ȰϹ=
´ȋ>ҝƽ͋7R¦ʇӒΡŚЅ̼Ɂ˵7>Ӓ^¡m~Yđʶ=ΞʹV´ȋ(ӒY¥
cye{8ļó(6OQϘ°¥l¡Vɧͥ*R$8ˬKPS6R$(0
^¡m~Y=´ȋ>̵ƔȆ΍=ȨϋVʢѻı*R«7҉Ϸ:ȑĠVɍ 
((:PӒļó;­ȴS:Y¥cye{>^¡m~Y=´ȋVƪH( :8ρ
R$8R̪;ΝӉЬǇ:Y¥cye{M^¡m~Y>Ӓ¿=ѵǽ:´ȋV̡U
(8ȱ)6R$8ʏP;:36R 
Ë«=O;Ӓh~g¥l¡;Ҙ*RНҾ>ӒY¥cye{8^¡m~Y;OR
­ȴS:h¥l¡ӒǐҔđҊ=͕¿̳Ё=­чӒȰϹ=Ǐͼ830ϷŹ;O3
6Ȉт$&SR$(0ϷŹ>Ӓ¦ϖȆ΍;"Rȗʳ=Ѕ̼Ɂ˵=ƿь;6L
”̶*R((Ӓȗʳ=Ѕ̼Ɂ˵7>Y¥cye{8^¡m~Y=Ҙã>OQʏͣı&
S6R0KӒΡŚЅ̼Ɂ˵=ƿь7IPSRO:˿Ě:НҾ=”̶>Ǖ: 
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´ 13 àC5S|rVz 
 
´ 14 ÉŻƅ¹7ĩğř7Ŭ 
 
´ 15 ßŖ7ÕS?BÈĸ 
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Eng. Eng.
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一般的な計画 統合的な計画
Archi.
Eng. Eng.Eng.
Archi.
Eng. Eng.Eng.
一般的な計画 統合的な計画
Archi.
Eng.
Archi.
Eng.
Archi.
Eng.
Archi.
Eng.
一般的な計画 統合的な計画
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II. ÉŻÞSž.BŢƆ4ŕ³ 
ΡŚЅ̼Ɂ˵=ƿь;"RНҾ>Ӓ΂¾;ӒY¥cye{8^¡m~Y=ǐҔȨ;Ҙ
*RНҾ7R¦ϖȆ΍;˨E6Ӓ̵ ƔȆ΍=Ѕ̼;>OQӋǽ:ǐҔȨȞϷ8:R
Y¥cye{8^¡m~Y=Ӌǽ:ǐҔȨΡŚЅ̼Ɂ˵;6ļó͋4ŌȚ͋;”
ɪ&SR$8ʦH(((:PӒΡŚЅ̼Ɂ˵=ƿь7>ӒY¥cye{8^¡
m~Y=ǐҔȨ=”ɪ>Ǆʐ7>: ӒΡŚŻҬ7R$8U36R 
$(0ǐҔȨ;Ҙ*RНҾ;>Ë¬=ϷŹR 
• đɍ8Ăʤ=̀¹ 
• НҾЁ˱Y¥v=Ѹ 
• ­ʏ͜:еÎ=ȿƄ 
đɍ8Ăʤ=̀¹ӏŽ 16Ӑ 
ȗʳ=Ѕ̼Ɂ˵>Y¥cye{.S/S=^¡m~Y;Ǐ(6tneVđɍ*R˒
Ž7R¦ʇӒΡŚЅ̼Ɂ˵7>tne=đɍ8ĂʤVv¥ĀØ7ϫU: 6>:P:
ȗʳ=Ѕ̼Ɂ˵7>ӒȆ΍̩VΡŚ(6 Ûˏ>Y¥cye{=ȑĠ7R^¡
m~Y>Ӓ.S/Sɍȍ*RǐҔһƋ=ˎІVY¥cye{;ɧͥ*R$87ӒȆ΍̩
8(6=ΡŚƿ̱*R¦ʇӒΡŚЅ̼Ɂ˵=̳Р7>ӒЅ̼pn=OQʍ]
¥o7m]e{;ŉĤ*RҘãςĀŭ7ШР(Ӓİɓ͋:͓˔VƽKR$8ˬK
PS6R.(6ӒpnĀØVѫ(6Ӓİɓ͋:͓˔Vѷȸ*R0K;Āŭļó
(:"S?:P:.S/S=^¡m~YˎІ(0ąǄ;46ҘãςĀŭ7ļШ(Ӓ
ΡŚ;ʦH: 6>:P: 
^¡m~YǐҔȨVʢơҝ;”ɪ*R0K;>Ӓʏͣ:tneđɍȞϷ7R(
(:PӒİɓ͋:͓˔;Ş"0tne=Ăʤ>Ӓ^¡m~Y;836̀¹Vɐ ϷŹ
8:36R 
НҾЁ˱Y¥v=ѸӏŽ 17Ӑ 
ʊȓ͡ͷ7>ӒY¥cye{8^¡m~Y=НҾЁ˱Y¥v́:R$8ɖɰ&
S6RY¥cye{>ӒНҾ;Ǐ(6İɓ͋:°¥l¡VǓ 0K;ȶ̇;Ǝ
5 ЖЧ͋Y¥vVŎR¦ʇӒ^¡m~Y>OQДΙ:НҾ;Ǐ*Rè=°
¥l¡VǓ 0K;đʶ͋Y¥vVŎR 
ȗʳ=Ѕ̼Ɂ˵>Ѕ̼pn͔Ψ͋7R0KӒY¥cye{8^¡m~Y.S
/Sʢѻ:Y¥v7đʶ*R$8Œϋ730((:PӒΡŚЅ̼Ɂ˵7>
Ѕ̼pn=Ĕʨ]¥oP°ςļó(НҾЁ˱VŽR°ς=́:RНҾЁ˱Y
¥vŜʕ;ѰJ$87ӒY¥cye{8^¡m~Y¡f=ǐҔȨ=ΡŚVқǂ*
RϷŹ8:R  
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­ʏ͜:еÎ=ȿƄӏŽ 18Ӑ 
Y¥cye{8^¡m~Y>.S/S=tne7еÎVʹ0*ȞϷRӒΡŚЅ̼
Ɂ˵7>еÎ=ȿƄ­ʏ͜8:R$8Rȗʳ=Ѕ̼Ɂ˵7>ӒY¥cye{8^
¡m~Y=Ҙãʏͣ7R^¡m~Y>ӒY¥cye{P®PS0НҾ;Ǐ(6
°¥l¡Vɧͥ*S?O¦ʇӒΡŚЅ̼Ɂ˵7>ӒY¥cye{8^¡m~Y
ǐҔһƋVу6ȰϹÁɨVϫ$8ˬKPS6R 
((:PӒ$(0ļó͋:pn>˛=O:НҾRÞ8(6ӒY¥c
ye{=ȰϹ;O36^¡m~Y=еÎΌż;ŲҾ”̶(0ƑŚӒМ9=O;еÎ
VŎREʏͣ7>: :RR>Ӓ̵Ɣ͋:ȨϋVˬKRHQȆ΍͋:рÖ
¬*R$8;:S?ӒY¥cye{=еÎŲҾ7R.=0KӒY¥cye{8^¡m
~YϑP=ǐҔһƋVƹR0K;Ӓʹː͋:ļóΰǔ&SR$8ʏP;:36
R 
$=O;ӒǐҔȨ=НҾ>tne=đɍ8ĂʤӒНҾЁ˱Y¥v=ѸӒ­ʏ͜
:еÎ=ȿƄ830ϷŹ;O36Ȉт$&SR̵ƔȆ΍=Ѕ̼7>ӒŉĤ*RY¥
cye{M^¡m~Y=Ӌǽ:ǐҔȨVʢơҝ;”ɪ*R$8҉Ϸ7R;LUP
+ӒΡŚЅ̼Ɂ˵=ƿь7>°ς=ǐҔȨ=ΡŚқǂ&SR$8R 
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´ 16  æ4û7Ē 
 
´ 17 ŢƆřĎEo_7Ŵ& 
 
´ 18 ôĮ5Ũ7ã¶ 
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Eng. Eng.Eng.
Goal
Goal
Eng. Eng.
Eng.
Eng.
Eng.Archi.
TASK TASK TASK
TASK
TASK
TASK
TASKTASK
一般的な計画 統合的な計画
Archi. Eng.
Problem
Solution
Prob. Prob.Prob.
Sol. Sol.Sol.
建築家 エンジニア
Archi.
Eng. Eng.Eng.
Goal
Goal
Eng. Eng.
Eng.
Eng.
Eng.Archi.
一般的な計画 統合的な計画
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III. ĸ»Sž.BŢƆ4ŕ³ 
ΡŚЅ̼Ɂ˵=ƿь;"RНҾ>Ӓ΂ª;ӒY¥cye{8^¡m~Y=ͼƑ;Ҙ*
RНҾ7RΡŚЅ̼Ɂ˵=̳Р7>Ӓ¤zk[¡]¥oPҘãς=ļóVˬ
K6R((Ӓƿь7>Y¥cye{8^¡m~Y=ͼƑ̳Р8́:QӒ°ς=ļ
óVқǂ*R$8ʏP;:36R 
$(0ͼƑ;Ҙ*RНҾ;>Ë¬=ϷŹR 
• e[Y¡{8Y¥cye{=Ҙã=ȴξı 
• Y¥cye{=ȑĠ=ȴξı 
• ­ѩʏ:Με 
e[Y¡{8Y¥cye{=Ҙã=ȴξıӏŽ 19Ӑ 
ΡŚЅ̼Ɂ˵=ƿь7>Ӓȗʳ=Ѕ̼Ɂ˵8Ŝ˓;Y¥cye{e[Y¡{8=̃
ƞVɍȍ*R$8ȴξı(6R̵ƔȆ΍=͓͋7R̵Ɣ͋:Ȩϋ=ƿ̱;>^¡
m~Y҉Ϸ:ȑĠVʹ0* 
((:PӒ̵ƔȆ΍=Ѕ̼7>ȴξ͋;Y¥cye{e[Y¡{8ƨΓ(ӒÁ
̃(ӒЛʏ*R˙ÐƟ.=0KӒY¥cye{^¡m~Y=ȰŽV̳Ё(Ӓe
[Y¡{DѻĒ;Лʏ*RɄҋŲUSRŜ˓;Y¥cye{>e[Y¡{=ϷˬV
͋ͣ;̳Ё(Ӓ^¡m~YDÑѷ(: 6>:P:Y¥cye{;>.=O:̳Ё
Ģ8ÑѷĢȞϷ8:R 
Y¥cye{=ȑĠ=ȴξıӏŽ 20Ӑ 
Y¥cye{>e[Y¡{8=̃ƞVɍȍ*RƑŚӒȞ̟͋;v¥=ą҄7L¥
u¥lw8(6ɘRϔU: 6>:P:¦ϖȆ΍=ƑŚӒe[Y¡{=ϷˬVL
8;Y¥cye{ρ˅(0h¡p{;O36Ȇ΍̩=ƎʬЅ̼VΫR¦ʇӒ̵ƔȆ
΍7>ӒY¥cye{8^¡m~Y>Ǐ΄:ͼƑ7ļó(°¥l¡VǓ: 6>
:P: 
((:PӒȴξ͋:ƞ҄Ҙã>e[Y¡{8Ҙã=ѢY¥cye{=´ȋѫ
QM* :RŒϋȨRY¥cye{v¥ą҄=m¡{Vɍ30ƑŚ7LӒ
ŉĤςĀŭʹː͋;°¥l¡=ɧ˅Vƿʈ7Rnc¥V˒΍(:"S?:P
: 
­ѩʏ:ΜεӏŽ 21Ӑ 
ΡŚЅ̼Ɂ˵=һƋ˗ʅ;ORΜε>Ӓƞ҄PIR8­ʏ͜7Rȗʳ=Ѕ̼Ɂ˵
>]¥o%8;Ҙãςęҝ&SR0KӒΜε;"RŉĤς>ʏͣ;m¡{&
S6R¦ʇӒΡŚЅ̼Ɂ˵7>Ѕ̼pn=ʍ]¥o7Ɵ =ҘãςŉĤ*
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R 
e[Y¡{ΡŚЅ̼Ɂ˵=̳РV̢͝(6:"S?Ӓ¼Έ͋:҅Ś7^¡m~Y
=һƋ˗ʅ=ŉĤƿ̱&S: :R 
$=O;ӒͼƑ;Ҙ*RНҾ>Ӓƞ҄Ҙã=ȴξıӒą҄Ҙã=ȴξıӒƞ҄PI
0­ʏ͜:Με830ϷŹ;O36Ȉт$&SRͼƑ;Ҙ*RНҾ>e[Y¡{
=̳Ё҉Ϸ7Re[Y¡{ΡŚЅ̼Ɂ˵=ƿь;"RY¥cye{M^¡m
~YVѻĒ;Џá*R0K;LӒm]e{v¥8e[Y¡{=ȰȦ̓ѫѷȸ&
S:"S?:P: 
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´ 19 m|GEd4ENbmd7ž7àŌ¦ 
 
´ 20 ENbmd7×¡7àŌ¦ 
 
´ 21 űô5ŀŉ 
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一般的な計画 統合的な計画
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4.6 ;4Z 
ʬͽ7>Ӓʊȓ͡ͷ;L85ӒΡŚЅ̼Ɂ˵=ƿь;"RНҾ=ϷŹVʏP;(
0 
ΡŚЅ̼Ɂ˵=ƿь;"RНҾ>Ӓh~g¥l¡ӒǐҔȨӒͼƑ;Ҙ*RНҾ
;đӂ&S0H0Ӓ.S/S=НҾ;Ǐ(6Ӓ­ȴS:h¥l¡ӒǐҔđҊ=
͕¿̳Ё=­чӒȰϹ=´ȋ;ORǏͼӒđɍ8Ăʤ=̀¹ӒНҾЁ˱Y¥v=ѸӒ
­ʏ͜:еÎ=ȿƄӒe[Y¡{8Y¥cye{=Ҙã=ȴξıӒY¥cye{=ȑĠ
=ȴξıӒ­ѩʏ:Με830ϷŹIPSR$8VʏP;(0 
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Ļ 3ŷ ń«śĢäď7Ãŭ4ë° 
Ļ 5Ĺ ń«śĢäď7Ãŭ 
5.1 8-ZS 
ʬͽ>ӒΡŚЅ̼Ɂ˵=ƿь;6Ȇ΍zk[¡8^¡m~Y¡fVқǂ*RϷŹ
;46Ӓ΃ςPЅ̼;ɯU30ſҥȆ΍΀ɄŉĤ×ƸVg¥nntzZ8(6ӒЁ˱
Ά=ɧͥV͓͋8*R 
ʬͽ>Ӓ5.1 >)K;Ӓ5.2 g¥nntzZ=ˑϷӒ5.3 O.H.=Ѕ̼pnӒ5.4 R.H.
=Ѕ̼pnӒ5.5Ξʹ=˨јӒ5.6 НҾ=ϷŹ;Ǐ*RρǋӒ5.7 H8K7˒ȸ&SR
5.2 g¥nntzZ=ˑϷ7>ӒſҥȆ΍΀Ʉ°¥¥¤zan¡:PA; SDE2012
ŉĤ×ƸL6:(\n8 SDE2014ŉĤ×Ƹ¤\n=ˑϷVѤER5.3 
O.H.=Ѕ̼pn7>ӒO.H.=Ѕ̼pnV¤zk[¡PѴ̸]¥o;đ"
6Ɛť*R5.4 R.H.=Ѕ̼pn7>ӒŜ˓;ӒR.H.=Ѕ̼pnV¤zk[¡
PѴ̸]¥o;đ"6Ɛť*R5.5 Ξʹ=˨ј7>ӒO.H.8 R.H.=Ǎʿ8ƿ̇;L
85 Ș̛V˨ј*R5.6 НҾ=ϷŹ;Ǐ*Rρǋ7>ӒȆ΍zk[¡8^¡m~Y
¡fVқǂ*RϷŹ;46ӒЅ̼pnPЁ˱ΆVρǋ*Rʢȕ;Ӓ5.7 H8K
7ʬͽVΦɓ*R  
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5.2 ouu]cF7Ąŕ 
I. µƁÔľĺå"\|ciu# 
°¥¥¤zan¡1>ӒƣҢûVė̸(0×Ƹ=ɄϬMȨϋ;46ӒȆ΍zk
[¡M^d¥ḭ̃:9 10҄ҔVΦŚ͋;Џá*RơƷǏɈ=ſҥȆ΍΀Ʉ7R 
°¥¥¤zan¡>ӒYa¤^d¥͖´Ø8:QӒ2002ǳ;ĀΏ=ơƷ
VǏЭ;΂ 1ŸơÐҖð&S0.=´:͓͋>ӒƣҢûė̸=ɄϬҖ”8¦ϖͦÐD
=ʖŊ¤ɻω˹ī7R22010ǳ;ƮH30°¥¥¤zan¡¤¥wӏSDE3Ӑ
>Ӓn[¡8Ya=ɸǼҗŚȰ;O36ƿ̱(0°¥¥¤zan¡=¥w
̨=ơÐ7RYa7Җð&S6R°¥¥¤zan¡8 10҄Ҕ=΀ɄąǄ
>MḾ:RӒơÐ=͓͋>Ăѫ(6RSDE> 2010ǳ8 2012ǳ;n[¡¤|
¥|7Җð&SӒ2014ǳ;>¡n¤j[7Җð&S6R.=FӒ2013
ǳ;>²ſ¤ơŜ7Ĕ=°¥¥¤zan¡¤v[}4Җð&S6RFӒ2015
ǳËҜ>h¡Y7=ҖðˎІ&S6R:9ӒҖðƅƋMϺ˕>ǳɒơ(6R
$SH7ӒYaӒ¥wӒ²ſ7Ѕ 9ŸҖð&S0°¥¥¤zan¡;>Ӓ
¯– 31=ſ8ƅƋPȅE 169v¥¤220ơƷŉĤV(05 
΃ςPV²ȝ8(0ĸϣơƷv¥ӏCUJ6v¥Ӑ>Ӓ2012ǳ;n[¡¤|¥|
7Җð&S0°¥¥¤zan¡¤¥w 2012ӏSDE2012Ӑ;ŉĤ(0$S
>Ӓʋʬ=ơƷ8(6ĔK6=ŉĤ730H0ӒSDE2012;Σ6Ӓ2014ǳ=¡
n¤j[7=°¥¥¤zan¡¤¥w 2014ӏSDE2014Ӑ;LŉĤ(
02014 ǳʫ̱ƄӒ°¥¥¤zan¡;ŉĤ(6Rʋʬ=ơƷ> CUJ v¥=I
7R 
°¥¥¤zan¡>Ӓ̷ƷѮɯVƎʬ8(6ӒƷ̶´Ø8:36ƿʈ*RơÐ7
RŉĤ×Ƹ=Ѕ̼Ӓ°¥¥ʰ78O?SR̪ЋÐƑ7=ȆЋӒ”ϯӒЁØVƷ̶´
Ø8:36ƿʈ*R.=0KӒŉĤ*RơƷ>Ӓm]e{;ғʨ͋;ҘUR$8=
7RƷ̶Vͣå(:"S?:P:H0ӒҳϞИƀ=ſ=ơƷ7>ӒȆЋM”ϯ;͕
ȣ=ИƷĢVL30Ʒ̶=ͣåȞϷ7R&P;ӒŉĤ×Ƹ=њѦMȆЋӒ”ϯ;Ò
Ʒ̶=̅ϕ;>Ϗơ:и̸ȞϷ8:R0KӒƟ =ơƷѢҨ=ơƷMҖðƅ=ơƷ
                                                        
1 Solar Decathlonӕzan¡8>Ҡ« 10Ͳ΀Ʉ=Ȱŧ 
2 °¥¥¤zan¡;> 5 4=͓͋RƣҢûė̸=ɄϬҵʆӔϑ̟^d¥=ḭ̃ė̸Ӓ
ć̶Œϋ^d¥=ɊҲӔć^=сзȰ˝ɒơӒ˾иς=ɻωӔ¦ȿ7ƿ↓(͌7ƷCӒ
ɻωӔ¯–=Ʒ̶;ƿь͋:ΝӉV®R 
3 Solar Decathlon Europe  
4 Solar Decathlon China 
5 2002ǳP 2013ǳH7=ŉĤv¥z¥tVL8;΃ςɤЅ 
6 Chiba University Japan=̿ͭ 
7 SDE20127> Villa SolarӒSDE20147> La Cité du Soleil8Ũ?SR̪ЋÐƑ 
  93 
8v¥VΜW7ŉĤ(6R8$=O;ӒŉĤ×Ƹ=Ȩϋ1"7: Ӓv¥8(6
=Με5 QMȺ̿LŲUSRơÐ7R 
Џá>ӒSDE2014VÞ;*R8Ӓ ϯ 7;ͥ(0 10҄Ҕ7ȸQͼ36Rɡ̛;Ǎ
ʿ8ʠS6R҄Ҕ>ӒSDE½Ĭǘ=ѿƽ(0 3ŝ+4=ſҥǍʿźӒŉĤ×Ƹ=
ɄϬƐťʠ8°¥¥ʰ;ƿҥ;Ȇ6PS0×ƸVɡ̛*RǍʿŭ>YaӒ¥
wӒYmY΄PƷЧΝӉςMƿĬǃҩHRƿ̇8ʠS6R҄Ҕ>Ӓ×Ƹ;
Ћη&S0̇ƽŶ7үĢ˾иҋMǁą̵ƔV̇ƽ(Ӓ¥we8Ũ?SRϺěʠ=Ѕ
Έȇ;ě36Ș̛ĤΈ&SRL=7Rƿ̇> 2ѯҗ=ơÐʨҗ²Ӓ΢Σ͋;ϫUSӒ
Ǎʿ>.=ŚҗVί36҄Ҕ˧;Һ̀;ƿʈ&SR̛҆>.S/S 80120̛8:36
QӒŚЅ 1,000̛̛̋=Ș̛V 20v¥7΀ 
II. SDE2012§£Á"D>25IiHu# 
L6:(\nӏO.H.9Ӑ>ӒSDE2012ŉĤ;Ş"6 CUJv¥̷ƷļŜ7Җ”
;ŎQΜW1 ZEH 7RӏĈ͙ 4ӐúѤ(0ѫQӒO.H.>ʋʬP°¥¥¤zan
¡;ŉĤ(0Ĕ=×Ƹ7RO.H.>Ӓ17m ŷʇ=ʀƅ;¾Ãǃʉ=̶˹Vȯƽ(6ȆЋ
&SӒȅǸҴʹ 65.0m2ӒȆ΍Ҵʹ 150.0 m2=ǲǛ=×Ƹ7RO.H.=ǲҴŽ>ӒǙҗӒ
cwv¡ӒǊǁӒl ¥ǁӒâȿӏЋη=IӐӒ˙ ˈǁ7˒ȸ&S6RӏŽ 22ӐSDE2012
7̇ƽ^Y10VȰŧ*RȅǸҴʹ>Ӓ͸ОMϑ̟ɨ˪:9;O36ǁą̵ƔVå4^
Yӏ´;ǙҗӒcwv¡ӒǊǁ:9ӐVɖ(ӒōΔMңˤ:9>šHS:SDE2012=
¥7Ћƽ&S0ȅǸҴʹ>ąǎ7 45.070.0m2ӒzwcMn¥:9Vҟ Ȇ΍Ҵ
ʹ=«ҝ> 150.0m2730O.H.>Ӓʢʆ=̵ƔɄϬ8ʋʬ=ÑΡ=ϪŚV͓ɖ(ӒZEH
=ȨϋVͣå(44ӒĒƭǛ˂MάîӒ͂΄=ÑΡ͋:͸җ˒ȸMΘʯVʹː͋;̸6
R̵ƔMíȁ;҆ȵ(0×ƸÃMϑ̟VѡÿSR8Ȱŧ8ӒÃMϑ̟;Ǐ*
RʋʬÃ=áëϿVϯ*Ѓϣ8(6L6:(VѿAӒL6:(\nӏOmotenashi 
HouseӐ8ŝÈ"0 
SDE2012;Ş"6ӒĸϣơƷ>ǦƷ͡ͷͩӒƁϛƷ͡ͷͩӒ¼ҚĶƷp¡t¥:9;O
RһƋ˗ʅ=m]e{v¥VΜε(0ӏŽ 23Ӑm]e{;>ȅE 80ŝË«=
Ʒ̶ŉĤV(ӒʬơÐ;> 33 ŝ=Ʒ̶ŉĤ(0H0Ӓ65 =Ïˏ¤źØ8̷ƷѮɯ
ØęV˒΍*R$87ӒO.H.=Җ”ӒњѦӒʈǦи̸MӒ”ϯ;ÒƷ̶=̅ϕи:9Ӓ
Φи̸ 8,000 ¨Ć=O.ĺđVмʯɧß8мҌļĢ7л$8;:30CUJ v¥;
OR SDE2012ơÐŉĤ¥>Ž 24=ѫQ7R 
                                                        
8 ǔϺ˕:ơƷ7>Ʒ̶MŉĤи̸Vͣå*R$87:0KӒv¥;O36> 10 ˁË«=ơƷ
ΜW7ĐƑ*R$8LR:ӒSDE7> 1v¥0Q 100,000¥=ŉĤɴɫҌ̅&SR
Ӓ«Õv¥=¼Έ> 1,000,0003,000,000¥Ϻ˕7R 
9 Omotenashi House 
10 measureable area 
  94 
Ŕ 7 SDE20147 10ŷŻ 
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´ 23 SDE2012S­*0oWImd_v 
 
  
 
14 ORGANIZATION AND PROJECT PLANNING 
 
!"#$%&'(iPad )*+,+-./0123)45'677!8-9:;1<=>?@-ABC
DEC7F1GHCI1JEKLMNO-PHQRCSTA1:;)UV+&'(WX1YZ[N\!
]N+1^_7`Ia1bc-dPSBCeQPK)fghij$%klmnopEqrHsVh'( 
ORGANIZATION AND PROJECT PLANNING 
Organization 
Design and Innovation:  
Department of Architecture1 Student Team 7t Faculty 7uvEwUx7yz{+] Design)|}
&'(Ux~dÄeJEÅE)ÇÉ7'6ÑÖNUxh SDE Corporate Consortium)Üá+&'(
eàPH1RPâHe)äãDåGBåçé1èsêëí7lmnopEqrH7ìîïEqrH)ñó
'6lRòôöQE7õú+ùûPH)|}&'( 
Supporting and Promotion: 
ü†°¢8-£¢1z{)§ú8•|'6 Academic-industrial Collaboration Management 
Promotion Departmenty¶ß-uvEw7ìîïEqrH)®BC©Bì+&'( 
Curriculum:  
ü†°¢¢™)wBì7+]9°¢´yz{+-¨≠ij1Æ+ØÅG∞nR±)≤≥+&'(&k-
9°¢´19Ö1¥µhUxuvEw)∂∑+&'( 
∏[Nπ∫ªPublic Facilitiesº:  
Ωæø¿¡-¬√¿£¡-ƒ≈¡-¨∆«¢¡-NEDO NO-»…êx)# +]Ø6π∫7z{
+&'(À∆1π∫7Ã8z{8ÕŒ]œ–)—}]Ø&'( 
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Fig.18 Organization 
Faculty Corporate Consortium 
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III. SDE2014§£Á"~hiHu# 
¤\nӏR.H.11Ӑ>ӒSDE2014;Ş"6 CUJv¥Җ”(0 ZEH7RӏĈ
͙ 5ӐR.H.>ӒƤƱ8Ƴ9L= 3ÃǃʉVȯƽ(6Ѕ̼&SӒȆ΍Ҵʹ 113.3m2ӒȅǸ
Ҵʹ 65.0m2=ǲǛ=×Ƹ7RSDE2014=¥7>ӒzwcMn¥Vҟ0Ȇ
΍Ҵʹƞǎ7 150.0m2ËąӒȅǸҴʹӏ̇ƽ^YӐ>ąǎ7 70.0m2Ë¬8ƽKPS6
RR.H.=ǲҴŽ>Ž 25 =ѫQ7RH0Ӓʅ̣Æ˓OAЋïÆ˓>ϯ 8 =ѫQ
7R 
SDE20147>Ӓ҅ǫ;"R^d¥Ѕ̼MyZȺ̿ӒÿɁŒϋȨ:9VЏá
*R҅ǫzk[¡8Ǎʿ҄Ҕʆ0;ĤU30.$7ӒCUJv¥7>Ӓ̘ǂ
Ǐȣ×Ƹ8y¥Vɥ#0$=y¥;Ǐ(Ӓ¯–=PNRƅƋDѠѬ;Ӓʽє
7ӒӋŬр:Ǚ×̵ƔVɧß*R$8Vh¡p{128(0¤\nӏRenai HouseӐ
=ŝͭ>Ӓć̶VȰŧ*Rwj¡nӏRenaissanceӐPŝÈ"PS6R 
SDE2014;Ş"6ӒĸϣơƷ7>ǦƷ͡ͷͩV²ȝ;ƁϛƷ͡ͷͩӒ͗ЪƷ͡ͷͩVĤ
0һƋ˗ʅ=m]e{v¥VΜε(0ӏŽ 26Ӑm]e{;>ȅE 80ŝË«
=Ʒ̶ŉĤV(ӒʬơÐ;> 20 ŝ=Ʒ̶̅ϕ(0CUJ v¥;OR SDE2014 ơÐ
ŉĤ¥>Ž 27=ѫQ7R 
  
                                                        
11 Renai House 
12 Speed, Flexibility, Dignity8 34=h¡p{ ¥|V̸0 
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Shota Tajima, School of Architecture, Department of Engineering, Chiba University, Japan
Project Management
Architectural Design
Energetic Engineering
Structural Design
Landscape Design
Communication
Construction Management
Electrical Engineering Branding Design
Faculty Advisors
???????????????
??????? ???? ?????
?????
????
????
????
???? ????
???? ???? ????
?????? ??????????
??????? ???????
???? ???????
?????
  100 
 
´ 27 CUJ_vS?B SDE2014¾§£m 
 
`QnX M	#
B@AB A@! 
AB! &	m%1$+
B@AC A! iniaZT>
D! /A3	
E! /A*knTVgZb
F!
L
G!
H! KJIB@AC5op
A@! KJB@AC5oNehSp
AA! /B*knTVgZb
B@AD A! R^c^m_PWB@AD?
L
B!
C! f]Z\4<
L
D! :	(
E! f]Z\:;m*
9%
L
F! 8 Ynd'2m8m"
L
G! =, "m6mYnd
AA!  0)3	
bjm[UOl
.
87
87-
"87
  101 
5.3 O.H.7śĢoZu 
I. ocUGmIYƉ2010Ï 10A2011Ï 3úƊ 
2010ǳ 11ʣӒSDE2012=āĭƈ¥kƿʈ&SӒCUJv¥> 20ҹ=ɧ˅ʠ
VɧĐ(0ʋʬ=v¥8(6ĔK6=ŉĤ7300KӒ°¥¥¤zan¡;Ҙ
*RȭƐVōҩ(0¤zk[¡]¥o7>Ӓ̵ƔǦƷMȆ΍ЋЅƷ=Ʒ̶V²ȝ
8(6Ӓm]e{=і8:Rİɓ͋:͓˔V˱ƽ*R$870¦ʇ7Ӓ¥
k;ŉĤ(:30v¥¡¥8=ȰЧ=ĂʤНҾ8:30 
¥k;"R O.H.=h¡p{>Ӓ”EMGAWA”Ӓ”Plant Factory”Ӓ”Indoor Air 
Quality”= 3 ̛730”ENGAWA”>ʋʬ=ÑΡ×Ƹ;IPSRάî=̱Ê͋:˹̸ɧ
˅7ӒƣҢûMѫӃ:9=ϑ̟^d¥ė̸8Ӓ×ƸVЊSRÃ=Á˻=Ƒ8:R$
8VʨȔ(0”Plant Factory”>ƣҢû8ÃǦ̠ʏVÜ̸(0ˍ̩ǦƑ=Ǔÿɧ˅7Ӓĸϣ
ơƷ̵ƔíȁZ¥|ͩƷp¡t¥7͡ͷҖ”ѰKPS6Rˍ̩ǦƑ13=ɄϬVƎ
ͤ8(0Ӆ=ϑΠV͓ɖ(014.(6Ӓ”Indoor Air Quality”>ǁą͸˪рVȰŧ(Ӓĸϣ
ơƷ¼ҚĶƷp¡t¥8ĂŜ7ӒÖ VOC ̓ǽ=ǁą̵Ɣ=ƿ̱V͓ɖ(0íȁ;÷(
Ǚ×͸җVɧ˅(0CUJ v¥7>Ӓ3 4=h¡p{VĽҴ=άîӒĽĲ;д ˍ̩
ǦƑӒ.SP;żHS0íȁ:Ǚ×͸җ8(6ΡŚ(ӒO.H.=¤zk[¡[¥mV
ɧ˅(0ӏŽ 28Ӑ 
2012ǳ 12ʣӒCUJv¥ SDE2012ŉĤv¥;ѿ?SӒ΃ςV>)K8(0Ʒ̶
һƋ˗ʅ7őҩ&S0.(6ӒO.H.=Ѕ̼> SDE2012=ϺƽƽKPS0¥we
15;˳36ѰKPS0Ѕ̼pn=Ѱɛ̫˴>ӒɄϬƐťʠ8(6Ѕ 7 Ÿ;đ"6΢
Σ͋; SDE½ĬǘDƐť*RλĬ30Ѕ̼pn=Ѱɛ;ŚU,6̵ƔаϟM̵
ƔŬр=ǽŚVv]we*RȞϷQ16ӒIDP M CASBEE :9Vŉρ8(:PЅ̼
VѰK0Ѕ̼;>Ӓ¤zk[¡]¥oP̵ƔǦƷӒȆ΍ЋЅƷӒƁϛƷӒ¼Қ
ĶƷ:9=Ʒ̶.S/S=ǐҔһƋVу6ŉĤ(ӒŌȚ͋:ˎІV҉<0̪;Ӓ
¤zk[¡]¥o7>ӒSDE2012=¥;ͥ&S0ǐҔ̸ИMӒŉĤς=ǐҔһƋ
V¿;Ʒξ(̳Ё*R$8PƮK0 
¥k7ɧ˅(0”ENGAWA”Ӓ”Plant Factory”Ӓ”Inddor Air Quality”V¥n8(
6Ӓ¢ZmY¤Y[z¡yZyZ88L; O.H.=h¡p{V˷Ϋ&,6 ȞϷ
                                                        
13ȕϨϞŘӒ³ǗѷӔˍ̩ǦƑɄϬ=͡ͷ¤Җ”OAƿ↓¤ӆω¤ǜͥɑ̛(3)ĸϣơƷӒˍ ̵̩ƔǦƷӒ
24(2)Ӓpp.97-103Ӓ2012 
14 ¥k=νǳ;ʴʋʬơұ̘”̶(ӒÃ=Ӆ=ƺĀ;Ǐ*R­ƺɒơ(0$87ӒӅ=
ϑΠ;Ǐ*Rɧ˅>OQȰŧVɕ4L=8:30 
15 Solar Decathlon Europe 2012 RulesӕҳāҖ=¥we7ӒȆ΍̩=Ϻ˕1"7: Ӓ10҄Ҕ=Џ
áʇ˵Ṁƽʇ˵;46LД( Љљ&S6R°¥¥¤zan¡7>Ӓ¥we 2
3£ʣ%8;ʟʆ&SR$8PӒv¥=еÎ7ƛʟąǄ=ͣЖV(:"S?:P: 
16 ʋʬȆ΍ƷÐΩӔƅ̵̲ƔȆ΍=**KӒȏſͦӒ2007 
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30¥k7>ɽŝ=Ʒ̶7˒ȸ&S60v¥¡¥>Ӓ¥k
ѫѵȕ; 20ŝͯǽH7ƕӒ$=¡¥Āŭ7L6:(=ƽλV 3£ʣͯǽ=ʨ
җV"6ćρ(0.=ΞʹӒv¥7>ӒL6:(VË¬=O;ƽλ5"0 

GC	<;4
+>*"	G8A9AG02"76D.&@302
!+2?6$%= 
.(6ӒCUJv¥=ρR O.H.=y¥>Ë¬=O;ρ0 
02"71/-:7'
5( B,
#)EThe house 
of environment and sustainability using both Japanese own culture and cutting-edge technologyF 
$$7Ӓ”ENGAWA”Ӓ”Plant Factory”Ӓ”Inddor Air Quality”>.S/S”ENGAWAӏά
îӐ”Ӓ”NATUREӏӅӐ”Ӓ”SUNӏíȁӐ”7ϯ̱*R$8;(0H0Ӓ˯ȼȕʨ=̼õ
Éń=ɠ"іVŉρ8(6Ӓ”SUN”Ӓ”NATURE”Ӓ”ENGAWA”=h¡p{V.S/S³Ӓ
ªЀӒŷЀ=ŽȎ7ϯ̱(0ӏŽ 29Ӑ.(6Ӓ$= 34=ŽȎVΜIŚU,0 O.H.=
¡|¥eV˱ƽ(0ӏŽ 30Ӑ 
¤zk[¡]¥o;"RΡŚЅ̼Ɂ˵ѻ̸=͓͋>Ӓv¥Ѕ̼pnV
ѫ(6΢Σ͋;ŉ̠7Rİɓ͋:͓˔V˱ƽ*R$8730CUJv¥7>Ӓ¤
zk[¡]¥o=ʍˤң7ӒL6:(8y¥;Ǐ*R”SUN”, “NATURE”, 
“ENGAWA”8h¡p{˱ƽ(0.(6ӒȆ΍̩=Ȇ΍zk[¡MǲҴЅ̼=Ǝ
ʬ͋:˒ȸVžKR$870&P;Ӓh¡p{VŽȇı(0¡|¥e˱
ƽ&S0$87Ӓm]e{;Ǐ*Rv¥=¦ØȱV̶J$870¦ʇӒ
¥k;ŉĤ(6:30v¥¡¥>y¥Mh¡p{=̳Ё;ʕҗVϷ(
0$8PӒŒϋ:ҝQm]e{=nt¥{Ywʕ;v¥¡¥ĀŭШР*
R$8҉Ϸ7RH0Ӓm]e{=Ѫ²PŉĤ*Rv¥¡¥;Ǐ(6>Ӓ
y¥Mh¡p{V̳Ё(6LP0K=§ǌ:_¥YwȞϷ7R 
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´ 28 O.H.7ocUGGwW 
 
´ 29 “SUN”, “Nature”, Engawa”aŔĞI0´Ö 
 
´ 30 O.H.7n|etm 
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II. ºüŜśmIYƉ2011Ï 4A7úƊ 
¤zk[¡]¥o7 34=h¡p{V¥n8(0ǲҴЅ̼ˑ<˱ƽ(0$
8PӒƎʬЋЅ]¥o7> ZEHı;Ş"0OQДΙ:ˎІVƮK0ƎʬЋЅ]¥
o7>ǦƷ͡ͷͩ=Ʒ̶;ĤӒƁϛƷ͡ͷͩ=Ʒ̶Lʹː͋;ŉĤ(0$87ӒһƋ˗
ʅ=ļóƿ̱70¦ʇӒ¤zk[¡]¥o7˱ƽ(0L6:(=y¥
=Ȇ΍zk[¡D=ȣ̸>ŻҬIPS0 
O.H.;"R^¡m~Y¡f=h¡p{>Ӓʅ̣ȨϋVӋKӒʚĊȾаϟVɆR
$8730¦ʇӒȆ΍zk[¡=h¡p{>ӒҖŐ҄Vơ ŎR$87άî8Ѯ
Σ(0Җɷ͋:͸җVƿ̱*R$8730.$7Ӓʅ̣Ȩϋ=ͣå;>ӒɋĐ˵
nv¡_¥8̣ÑṴ̌ 0.006W/mK =͙͸ʅ̣ʯVΜIŚU,0ϵŚʅ̣ʯVϴÛ
(Ӓɡ̸*R$8;(0ϵŚʅ̣ʯ>ƎʬЋЅ]¥oPƿʈЋЅ]¥o;"6
ζQѣ(ˎІ&S0ΞʹӒʢΛ͋:̣д˻̰>ƗҴ7 0.1170.184W/ m2KӒǸҴ7 0.119
0.377 W/ m2K8:30ƢÀ>ϵŚʅ̣ʯ;ӋȨϋfn\¥VĤR$87̣д˻
̰V 0.1600.293 W/ m2K8(0ҖŐ҄>̪;̣ɬƦơ :R0KӒĽҴ²ƥ=>
K˥(ͺ> Low-E ϵǞbn8(Ӓ.=Ç=ȈѸͺ>*E6͙͸ Low-E ϵǞbn
8(0H0Ӓǁąî;>fn\¥Ţҷ¥|Vɢ͛(0ѼҷȈȼVЋη*R$87Ӓ
ѼҷȨ8ʅ̣ȨVͣå(0$SP=ŎΜI=ΞʹӒO.H.=̣ɬƦãɽ> 1.494 W/ m2K8
:QӒҖɷ͋:ǁą̵Ɣ7Q:PſąǈĊƅӏI ƅƋ 4 ΄ΗӐ=Ǝ̍ë 1.600W/ m2K
V¬ŸR$8ͣЖ&S0ӏϯ 9Ӑ 
NATURE”=h¡p{;Ǐ(6>ӒƁϛƷ=Ʒ̶=ʹː͋:ŉĤVä*$87¡|n
g¥8Ȇ΍Ѕ̼¦Ø8:30Ӆ=ϑΠ=ɧ˅V͓ɖ(0¡|ng¥=Ǝʬ͋:
ρ>°¥¥ʰ=ҝPS0ʀƅVʤĩ;˹̸*R0KӒʴ϶ĽĲ.S/S=ȀV¦Øı
&,0ѮΣȀVЅ̼*R$8730ʋʬ=ȀƁ͸җ>Ӓż$8;OQʀƅV́¯–
ı*R$8PӒ͉͠ė;O36ąƞ=Ɣ–Vϯ̱(0͉͠ė;żUS0ʴ϶ĽĲ= 4
4=Ȁ>Ӓŷ͕ͧȣMŴȀ;Êϯ&SRŷʇÕ;ȣ)0ȀV[¥m(0.(6ӒĽĲ
;>ѫQȀV҆η(Ӓϑ̟ѫӃ1"7: ̶˹͸җVѮΣ&,RīΨ8(0Ȇ̩ʴî>
ȫIȀ8ͭ(ӒÿQŐPLI)=̶ƉӒƢʋǱ(=ōͶ̩ӒƗҴΧı=a¥y¡Ӓ
cwv¡b¥z¡=˻SVȎȸ*R$87Ӓˍ̩8̶˹8=&H'H:͸җ͋ҘUQVϯ
̱*RЅ̼8(0H0ӒȆ̩϶î>L6:(=Ȁ8ͭ(ӒŸѳȨ=R”ENGAWA”
=h¡p{88L;ЮϠΟ̦:(4P7L6:(V̐Đ*RЅ̼8(0Ǝʬ
ЋЅ]¥o;"R¡|ng¥Ѕ̼>Ž 31=O;:30 
¤zk[¡]¥o7Ȇ̩=ĽĲVд60l¡we:ˍ̩ǦƑ>Ӓ˒ѭM
^d¥=Ѕ̼8=ΡŚѰH+ӒȎȲӒЋηƑȿӒʇȇ:9ƽHP:30.=
0KӒˍ̩ǦƑ=ͼØ͋:ȎȲ>ѫQȀ=̶Ɖ8(6ˣ(Ӓˍ̩ǦƑ>ѫQȀ=͹ȍ0
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Q;ĺǛƞȇ8(6Ȇ̩8¦Ø͋;Ћη*R$8VÌ˱ƽ(0 
Ȇ̩=˒ѭ>Ӓȇ=їҋҏӊΒΜͼ˒ѭVɡ̸*Rʇҍ8(0đЁ&S0ѐØ
ǎ˵Vʢơ7 2m x 2mͯǽ=8*R$87Ӓ˽«њѦ;Ǐȣ7RO;(0H
0Ӓȇ=˒ѭ>°¥¥ʰ7=Ǧʨ͞ΰVϹџW70ɡ̸(0lny>¥
t¥m¥730$8PӒǲҴЅ̼L¥t¥m¥7Ѕ̼(͔*$8;:
30H0Ӓ¤zk[¡]¥o7>Ȇ΍=ęҝ½ҹʏͣ7:30ӒƎʬЋЅ
]¥o7ʛƽ͋:ʀƅ=ʄΨęҝ:9ĕʏ(0.$7Ӓɡ̸(0lny=ϴÛǎ
˵:9Vρȵ(Ȇ̩VͼØ͋;Ѕ̼(ƮK0$=8ӒĽĲ;òʄ*Rį҆Ǜ˂>Ӓʴ
϶=ͿʄΨęҝ8Ǳ̃*R$8UQӒȆ̩=²ƥ҄đVòʄǛ˂8(6Ӓάî=«
҄>ҠǛ˂8*R$8;:30.=ΞʹӒO.H.=ƎʬЋЅ[¥mƻȸ(0ӏŽ 32Ӑ 
ƎʬЋЅ]¥o;"RΡŚЅ̼Ɂ˵ѻ̸=͓͋>ӒƿʈЋЅ]¥o7ȞϷ8:R
ДΙˎІ;Ş"ӒȆ΍̩=ƎʬЅ̼VžKR$8730((:PӒv¥7>Ӓ
L6:(=ϯ̱Mˍ̩ǦƑ=ăØ͋:ˎІVѰKR$87+ӒŉĤ(0v¥
¡¥;ȼȮLIPS0¦ʇ7ӒȆ΍zk[¡8^¡m~Y¡f=Ʒ̶1"7:
 ӒƁϛƷV>)K8(0v¥¡¥ʹː͋;ŉĤ(0$87Ӓm]e{>ĝ
Ѱ*R$870 
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Ŕ 9 O.H.7Ěê¿í 
ŷ K(W/m2K) A(m2) KA(W/K) 
Ɨ I 0.117 25.482 2.981 
Ɨ II 0.184 10.509 1.934 
Ǹ I 0.119 43.750 5.206 
Ǹ II 0.377 18.750 7.069 
ƢÀ I 0.160 47.314 7.570 
ƢÀ II 0.293 15.185 4.449 
bn I 0.469 38.230 17.930 
bn II 0.651 4.200 2.734 
jwl 0.919 4.714 4.332 
ɨ˪ 39.169 
Φ̣ҋɬƦӏW/K) 93.375 
ȅǸҴʹӏm2) 62.500 
Ěê¿íƉW/m2K) 1.494 
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´ 31 O.H.7ºüśĢmIYSD*B|euoośĢ 
 
´ 32 O.H.7ºüŜśGwW 
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III. ÃñŜśmIYƉ2011Ï 8A11úƊ 
ƿʈЋЅ]¥o7> O.H.=ăØ͋:^d¥¡nVˎ↓*R0KӒ̠ ʏӒ͸ОӒ
Π̉:9=l¥l¡VˎІ(0((:PӒȆ΍Ѕ̼˱ƽ&S60·ȿ
Ɵ QӒ^¡m~Y¡f=ˎІΞʹVȆ΍=ЋЅ;Ōʑ&,R$8Ҭ(҄đL
30 
°¥¥ʰ7>ϑ̟ûÃǦ̠ʏV̸6Ӓ̇ ƽ̸;ɖƽ(0ʮ«7 500luxË«=̠ǽ
VȘRȞϷR.$7Ӓv¥7> IES Virtual EnvironmentV̸0l¥l
¡VϫӒ̠ǽđǬVΈĐ(:P̠ʏVЅ̼(0Ž 33 >°¥¥ʰ=R|¥
|7=Ĺĝ 6ʕӒˠ ĹӒĹȕ 6ʕ=ϑ̟û;ORǁą=̠ǽđǬl¥l¡7R
Ƿ=ơ Đ0 O.H.=Ȏ̫7>ʧ 6ʕ8Ơ 6ʕ7ĀØ͋;ȞϷ:̠ǽȘPS+ӒÃǦ̠
ʏ7ϳ$8;(0̠ʏʇȇ>ӒLED̠ʏ8̪ˢwΘ˘όZV̸0ѩѵȇ=
ûƢÀ8(0ûƢÀ>Ӓ̠ʏŶă=ʑQџI;ORƦɺ̶)M*0KӒû̌VŌǑ
*R¬ƅ=̫ȲMӒҴ8:R˘όZ8û̌8=шҫVƿӉ;O36ˎІ(017ƿ
Ӊ7>Ӓ¬ƅV~Ӓ͉ƒQӒY[=+S8(Ӓ˘όZ;Ǐ(6û
̌8:R LED ̠ʏV 0Ӓ30Ӓ60Ӓ908òʄ&,Ӓʢѻ:ΜIŚU,VˎІ(0
ƿӉ=ΞʹӒ¬ƅV͉ƒQӒLED̠ʏ=ЀǽV 08(6ûƢÀVϯ̱*R$8;:30
ûƢÀ>ӒƇ¦:̠ǽVȘR;>ʤĩ730ӒÝ̸*R LED̠ʏ=ɽƟ ӒZ
VÅ*R0K^d¥ḭ̃7­ė8:RîҴLQӒȆ΍zk[¡8^¡m~Y¡
f=Ʒ̶7ШРΣ0ɡ̸˱ƽ(0 
H0Ӓ°¥¥ʰ7>ǁą̵ƔVǁ̆Ӓ̊ǽӒ¾҇ı̚Θ̓ǽ΄=̇ƽ;O36Џá*
R̪;ǁ̆>Ӓ2325=Όż7Τɕ*RȞϷQӒ̛҆Ӌ$8PӒ^¡m
~Y¡f=ˎІ=²ȝ8&S0͸Оlny>ӒĊʚȾ=ĒQʡMѴѕɲÛǄʐ
:$8PӒ¥{¡wg¥m͸ОʇȇV̸0ӒǛą˙>ƢÀƊџapw{ƈ
8Ɨɠƈ7ˎІVϫ3018ˎІ;>Ӓ̣аϟ^d¥ЅΈ°{= New HAPS/ACLD
8 CFD Ёʶ°{= Phoenics V̸0ƢÀƊџapw{ƈ>ӒţĐŐûƢÀ;ҧS
R0KӒţĐŐ=͔¬Vμʵ8*R˅8Ӓ¥t¥±¥¡;ҤҗVÿSR˅VˎІ(
0|[¡ą=Ĕʨ̆ǽVĊȾʕ 30ӒʚȾʕ 15;Ћƽ(l¥l¡(0ΞʹӒ
+SLǁą=«¬7 10Ѣ̆ǽǨ”̶(0.$7ӒƗɠƈVǁą²ƥ=җÆĒQ
Ɨ;Ǚҗ̸8Ǌǁ̸;Ћη(6ćˎІ(0|[¡ą=Ĕʨ̆ǽ>ƢÀƊџapw{ƈ
8Ŝ˓8(ӒŌȚŸɽ 50ӒҳƽǯЁʶ7 120ͪ˧Ӓ600ͪ=ͼ2«QVЁʶ(0Ǜą
˙=ţĐŐ>ʚȾʕ¬ŞӒĊȾʕ>˫ǲ8(0CFDЁʶΞʹ7ӒĊȾʕ>FGƇ¦
                                                        
17 ʋʬȆ΍ƷÐΩӔû8ϙ=̵Ɣzk[¡Ӓ`¥ͦӒ2001 
18 Ȇ΍=ЋïÿҔΩҩƯŭÐΩӔȆ΍=ЋïÿҔ ͸О¤Πɟ˫Ϯ̶¤Қ̘¤͖^d¥ ʆ
Є̨ӒȏſͦӒ2009 
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;Ȥѻ:̆ǽå0SR$8đ30ʚȾʕ>Ӓǁą=«¬7ϝǱ=̆ǽǨIPS
0ʚȾʕ= CFDЁʶ>Ž 34=ѫQ7R$SP=ΞʹPӒO.H.=͸О>Ɨɠƈ8
(ӒʚȾʕ;6>j¥c¥tVė̸*R$87Ƈ¦:ǁą̵ƔVå4$8;(0
j¥c¥tV̸P+8LƇ¦:ǁ̆ƿ̱&SR$8ʦH(30ӒȆ΍Ѕ̼
RͯǽžH3600KӒ͸ОЋηÕη=ƛʟЖKPS:30H0ӒΠ̉> O.H.
Ľî=̔ά;Ћη(0ǲʵƈҩ̣ŶV̸0ϑ̟ĊƲ¥{¡Π̉Ŷ8*R$87Ӓ
ʘƢʕ;>FGq¤^d¥7л$8;(0 
Ѣǳ=°¥¥¤zan¡;Đǜ&S0×Ƹ;>^d¥˾иVɣR0K;͕ƛ
ı̩р19ɽƟ ŎQÿSPS6QӒƿҥ;ǁą=̵̣̆Ɣ=ƺƽṂаϟ=ї̄;ĩ
ʹV”ɪ(6R20°¥¥ʰ=˪ê>ʔƠ=̆ǽǨ̒(ƅ²˽Ȩ˪ê7R$8
PӒ͕ƛı̩р=ĩʹϹџHS0O.H.7>Ӓ0.9m2 =ǾҴ;Ϫ̛ 257͕ƛı*R
̣̑Ϧ̣ʯVʀБK0Ϧ̣ͮī͂V 2œϴÛ(Ӓ1œ0Q=̣̑Ϧ̣ҋV 30kJ/kg8Ϲ
џW1Ϧ̣ͮī͂>Ơҗ; O.H.=άî7Ċ̣VϦӒʋ²>ǁąDͮī(6ĊȾ=ϳĥ
8(6˹̸*RЅ̼8(0H0ӒϦ̣ͮī͂>ĊȾаϟ=Ĝ̄=0K=wl:ϲη
8(61"7: Ӓ͂=ʆ(ė̸ʇ˵8(6ɧ˅(0 
ƣҢûɄϬ͋:̳̺7̧˻S=Ǜ˂;ɮљ7:$8UQӒɡ̸*Rƣ
Ңû=Ȏ̫;ŚU,6 O.H.=Ǜ˂>ǅˋƈ;ƛʟ&S0.=ΞʹӒO.H.=ƿʈЋ
Ѕ[¥m7>Ӓʀƅ=ʄΨęҝVŸҀ*R$87ӒҠǛ˂=:ľ¦=Ǜ˂7˒ȸ
&S0ӏŽ 35Ӑ”ENGAWA”=h¡p{;Ǐ(6LӒǷ=¬;ǶRάî͸җ=ϯ̱
ʏͣı&S0¦ʇӒO.H.=Ȇ΍zk[¡>OQÑΡ͋:ȎȲ;Ѣ5 $8;:30 
$SH7=ˎІPӒ͸ОӒɨ˪ӒΠ̉Ӓ̠ʏӒǃү;"R°¥¥ʰ7= O.H.=ǳ
җΦ˾иүĢҋ=АΈ> 7,331kWh 730ӏϯ 10Ӑ¦ʇӒǳҗ=Φ”үҋ=АΈ>
15,161kWh7QӒO.H.=ǳҗVѫ(0^d¥ϑΠ̰> 207%8ΈĐ(0ʣ%8=”
үҋ8˾иүĢҋ=АΈ7>Ӓ”үҋ=Ǖ:ĉƶ=^d¥ōɴ;НҾIPSR0
KӒÄȕ>ʚȾаϟ=Ĝ̄;Ş"0ˎІȞϷ7R$8U30ӏŽ 36Ӑ 
^d¥ḭ̃VӋKR0K;>˪ǆȨϋ=Ş«>˚,:Ӓ̱Ê=˪ǆȨŞ«;
ORǁą͸˪р=Ȭı>lwe\n“êκ:9=ņŹ=¦Ź8&S6R´:ņŹ>
Ȇ΍ʯʃMǃă:9P”̶*Rɪ”Ȩʤ˙ıŚ̩ӏVOCӐ8&S6QӒO.H.7>íȁ
:×̵ƔVƿ̱*R0K;ӒƎʬЋЅ]¥oPƿʈЋЅ]¥o;"ӒĸϣơƷ¼
ҚĶƷp¡t¥8ļĢ(6ǁą VOC ̓ǽ=ȪV͓˔8(0Ѕ̼ąǄVˎІ(0Ŝp
¡t¥>$SH7;ǁąıƷ̩р̓ǽVȪ(0͸җMϭ5 QV͡ͷ*Rgnt
                                                        
19 Phase Change Material 
20 Edwin Rodriguez-Ubinas, Letzai Ruiz-Valero, Sergio Vega, Javier NeilaӔApplications of Phase Change 
Material in highly energy-efficient houses, Energy and Buildings, No.50, pp.49-62, 2012 
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\¡¤m]e{Vƿʈ(6021ѢǳӒʪϺę=ıƷ̩рVšK0Φɪ”Ȩʤ˙
ıŚ̩ӏTVOCӐ̓ǽ7ǁą͸˪рVЏá*Rʇ˵҉ϻ&S6R$SH7=͡ͷ22O
QӒǁą TVOC ̓ǽV¼̇(Ѕ̼ɴɫV$:x¥VÝ̸(Ӓʯʃѿƽ;ȑͼ60
ăØ͋;>ӒVOC=”̶Ɵ8ρPSRƢ̟ʩрΒ=ʯʃ=Ý̸VҀ"Ӓ˒ ѭVҏӊӒ
ǸʯVć̶ʩzwc8(0H0Ӓć̶ʩzwc>Ҍ̩Vѫ(0n˟KʈǦ8(ɢ͛Ğ
VÝ̸,+Ӓny¡nϴ=cwv¡Vɡ̸(ӒVOC=”̶VːĢɆ0 
ƎʬЋЅ]¥oPˎІVΣ"0¡|ng¥>ӒƿʈЋЅ]¥o7OQăØ͋
;Ѕ̼(0ѮΣȀVϯ(0u[Yf7>ӒǛ˂;Ҝ30ҭƗҴΧıVÑӒ¥
b¥z¡=ʴȀӒ΁Ɖ=RĲȀӒʹ˘Ɓ80K˰=R϶ȀVK!Q:PӒĽȀ=
˫̹D8ϒR˻SVϯ̱(0ӏŽ 37Ӑˍ˄&SRˍ̩>ӒӅʃM̤ʃ8:RL=7˒ȸ
(Ӓ^zZ¤b¥z¡8ŝÈ"6Ӆ=ϑΠ;Ş"0̶˹=Ǝ͒8(0ĽȀ=˫̹
>´Ӆ8:RΏV˄ƍ*RFӒƜƑ=ĽP=ӃVĊM(:PǁąD8ŎQџJȑ͓
V͓ɖ(0Ĳî=Ӌ& 2m¤ǰ 17m =΁Ɖ>ӒҚӃʷ8(6ĉ=ĲӃÿQџJ=VҚ
!ȑĠV®0n¥=Ɂ*Qҥ;>¥Vˍ˄(ӒӈQ=L6:(Vƿь(
0H0ӒӃҎMӎư(V̸0ӃM˫;ORҷ=L6:(LŎQÿS0^zZ
¤b¥z¡>ӒȆ΍Ѕ̼8±ϫ(6ЋЅ*R$87ӒάîVÅ(6ǁą8ǆɢ;Ҙ
UR͸җ8(010ʣ;>n[¡7¾ǽ͓= ¥elwҖð&SӒƁϛƷ=Ʒ̶
;LŉĤ(6LP30̱ƅ=ѝƁMˍ̩ƁVŸQӒăØ͋:ˍ̩=ͲӂMОѷʇ˵=Ϲ
ѫ(V4"0 
ˍ̩ǦƑ>Ӓ̵ƔíȁZ¥|ͩƷp¡t¥=ļĢVȘ:PˎІVѰK0Ӓv¥
ą;ˍ̩ǦƑVɍȍ*RƷ̶­Ƅ130$8LQӒķđ:ˎІVѰKR$87
:30Ξʹ͋;Ȇ΍̩8¦Øı(0ˍ̩ǦƑ=Ћη>ŎQMKR$8;:QӒǔƈ=
ͮīȇˍ̩ǦƑVcwv¡;Ћη*RʇŞ8:30H0Ӓˍ̩ǦƑ=ү̌;46Ӓơ
Ð=хʌVρȵ(6v¥ą7ШРÁU&S0Ӓ9=O;ȞϷ:үĢVßΠ*R
8НҾ>úѦQ8:30 
ƿʈЋЅ]¥o;"RΡŚЅ̼Ɂ˵ѻ̸=͓͋>ӒДΙ:l¥l¡;OR
Ȇ΍̩=^d¥¡n=đʶ730^¡m~Y¡f=đʶ=Ξʹ;O36Ȇ
΍zk[¡=ƛʟŒϋ8:R$8ʦH(30ӒƎʬЋЅ]¥o7˱ƽ(6R
½ҹƟ ӒƟ =ƛʟ>ƿ̱(:30.=0KӒƿʈЋЅ]¥o7>ӒȆ΍zk
[¡8^¡m~Y¡f=Ʒ̶=Ǐͼǽ”̶(Ӓv¥=ȰЧ=ĂʤL38LŻҬ
:ʕʨ730$=$8PӒƿʈЋЅ]¥o7ƿʈ(0̠ʏM͸О:9=ˎІ=¦
                                                        
21 ȼӋȫιƳ, ˌĸ҈Ӕ̵ƔɵŴƈ¼ҚĶƷ=ƿьgnt\¡¤m]e{ (AYUMI g
n̵ƔĶƷıƷ̩рVĜ̄(0ͦÐ5 Q)Ӓ ĶƷ=NIӒ228(7)Ӓpp.749753, 2009 
22 Ϛ҈͙ѶӒҎʩȉ˘Ӓˀ̶ʏӒˌĸ҈Ӕ×͸җ;"RΦɪ”Ȩʤ˙ıŚ̩̓ǽ=¼̇8Ѕ̼ɴɫx
¥=Җ”ӒʋʬȆ΍ƷÐ̵ƔΒРʁҩӒ΂ 78ǪӒ΂ 683ŗӒ2013.1 
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҄>ӒƎʬЅ̼]¥oËĝ;ƿʈ*R$87OQİɓ͋:Ё˱IPS0H0Ӓˍ̩
ǦƑ>¤zk[¡]¥o=L38LʍˤңPʇҍ˱ƽ(60;LUP
+ӒăØ͋;Җ”;ɯUR¡¥ѿƽ&S6:300KӒʹː͋:ˎІVѰKR
$87:30¤zk[¡]¥o7НҾVēЉ(ӒΜεą7=ѻĒ:Ãŭ҆
ηV*RE730 
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´ 33 O.H.7ęÒ ÍVuyVz 
 
  
´ 34 O.H.7øâõ7 CFDřþ 
 
´ 35 O.H.7ÃñŜśGwW 
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Ŕ 10 O.H.7ÏŽņƃ¢đũŹ7şĽ 
(KWh) ķţ éċ ŃĖ ęô Åƃ «ś 
ÏŽņđũƃ¢Ź 2,692.4 284.4 116.8 1,389.6 2,848.1 7,331.4 
 
´ 36 O.H.7ú+47ĤƃŹ4đũƃ¢Ź7şĽ 
 
´ 37 O.H.7ŲŅÓaŔI0^GEQ|v 
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IV. ÔŜśĢmIYƉ2011Ï 12úA2012Ï 7úƊ 
°¥¥¤zan¡ĔŉĤ8:R CUJv¥;836ӒȆЋЅ̼>L38L҉Ϸ4
¼ȯŻҬ:Ûˏ730v¥>ŉĤ×Ƹ=҄ʯ¦ȇVʋʬP˽«њѦ(Ӓ˽ƞ=
ȴS:̵Ɣ7Ӓ10ʋҗ8ːK6͞ʨҗ7ȆЋ(:"S?:P:30 
.$7ӒЅ̼pn=ʍ]¥oPӒĸϣơƷ˒ą7АÛˋVȆЋ*RЅ̼Vͼ
60H0Ӓ°¥¥ʰ7=ЁØȕ>Ӓ×ƸVʋʬ;ɕ2ǮQӒćȆ΍(6ǜͥ*RЅ̼
30*:U2ӒŚЅ 3Ÿ=Μͼ8ЁØȞϷ8:QӒ4ӒҗŐǎ˵M҉ҋ;ęҝ
=RҠыM˽ы7҄ʯVѴɭ(:"S?:P+Ӓv¥7>ƎʬЋЅ]¥oPїҋ
ҏӊΒΜͼ˒ѭVɡ̸*R$8˱ƽ(60Ǝͤ>°¥¥ʰ̪ʤ=ʲÍQӒʇ
ȇV˱ƽ*RH7;ʕҗVϷ(0ӒSDE2012=Ϻƽ;ŚU,6ÌЋƎͤ8(0°¥
¥ʰ>ÐƑƛʟ͕˛1$87ӒʀƅȭƐǕ: Ӓƅ͒=ďĎ=¼̇ŻҬ730
0KӒ̱Ƒ7Ӌ&ОɾŒϋ8:RO;ЋЅ(0 
O.H.АÛˋ>ӒƷ̶=ʈǦЇΫ8ǁą̵Ɣ=ȨϋƿӉV͓͋8(6Ӓ2011 ǳ 12 ʣP
ĸϣơƷ˒ą7ƿʈ&S0ӏĈ͙ 6ӐʈǦ²>řǦͯ;RʕҗVЉґ(ӒǦͯVɍȍ
*RƷ̶ɁҺʠVÛȸ(0ɁҺʠ>ÙǽLʠ͔*$87Ӓ°¥¥ʰ7ŉ̠*R0
K=ʈǦ~Y8(6ϴʬ(0ʈǦʕҗ=͞ΰDŞ"0ŎΜI8(6ӒąƗMÆ«
#Vı(0FӒ˦Ǜ8Ҋƅʵ=¦ØıVŽ30H0Ӓłҡ=ÒӋȿÛˏV̄
P*0K;ӒǔǛΜV¼Kƅ«7ΜIͼ66Pe¥¡7іΜ;Ћη*RƿӉ΄Vϫ3
0$SP=ƿь7ȘPS0z¥tVø;Ӓ°¥¥ʰ7=Ǧͯϯ4 PS0͞ʨҗ
=ʈǦ7>¦4=Ǧͯ=ѲSÇǦͯDȐҸ*R1"7: ӒƺĀ«=neV̶J$8
ρPS00KӒǦͯϯ=Ûȸ>O.ĺǳV"6ȳ҉;ϫUS0АÛˋ=ȆЋ;
O36ӒřǦͯ;Ϸ*Rʕҗĕʏ(ˠͣ:ʈǦǦͯϯͼ6PS0FӒ¢ZmY
ı(0Ǧͯ~YVɄϬƐťʠ;ɥљ(ӒƺĀΉ̳=ʇ˵VƐť(0ӏŽ 38Ӑ 
ϵŚʅ̣ʯ>Ӓʅ̣ȨϋVͣå(:PƗŅVϧ *R$8Œϋ8:30ӒO.H.А
Ûˋ=ʈǦ7>­ȴS:Ûˏ;OQą҄=͙͸ʅ̣ʯV͢ɬ*R½ÞIPS0O.H.А
Ûˋ=ЁØȕ;*E6=ϵŚʅ̣ʯ=͢ɬ̫˴VОEӒćϴÛVϫ$87Ǐč(0Ӓ
ʈǦ«=ŎɃ;НҾĐ0ϵŚʅ̣ʯ=O;АÛˋ7͢ɬ=30L=>ćϴÛ;
Ÿ(Ӓ.SËƞ=҄ʯ>°¥¥ʰ=ȆЋ=0K;ćė̸(0҄ʯ>ӒO.H.АÛˋ=Ё
Øȕ;ſą=çǿ7ˎŬӒˉİ(Ӓ°¥¥ʰѢ҃=çǿH7˽«њѦ(0{¤}
w{΄=ΙL=Vҟ0 O.H.=Φ҄ʯɽ> 13,730̛;=G300KӒ´ Ϸ:҄ʯ;>
҄ʯŝӒžʤ̀ŗӒñI̪ȨӒǦͯӒn[¡çǿP°¥¥ʰH7={wèŗV
Љÿ(0tfl¥{VйÈ"Ӓ7RҝQǦͯҺ;H8K6ˉİ*R$87̀¹VҚ1
H0ӒƣҢû”үlny΄=Αǆ˙Ŷ>Ӓ̊˪Mƞ˪PåЪ*RYˉİ8(0
ˉİȕ=Φèɽ> 122 ΊӒΦ҉ҋ> 54,812kgӒΦǄʹ> 349.571m38:QӒ$SPVſҥ
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˽«h¡y}њѦ7ʢL¦ϖ͋;Ý̸&S6R 40 Z¥{h¡y};ʹљ(040 
Z¥{h¡y}=ʹљŒϋǄҋ>˔̍Ϻ˃7 67.3m37Q23ӒЅΈ«> 6 ʬ;ʹљ*R$
8;:RӒƿҥ> 11ʬ8:30ʹљḭ̃Ȭ :30=>Ӓи̸=ŲҾP«ʹI
Œϋ:ˉİVϹѦ300K7RH0Ӓſą=ϴŬVњĐ*R;>ӒΝ̷̂ˏ͖=ƽK
RƺĀåҦкʐΉ̳=n{Ϻę8̠Ś(:"S?:P:30Αǆ˙Ŷ;6>
¥a¥;њĐЌŒ=ŒŠVĕƽ*R0K=¥t¥¤l¥{=ÛȸVàҽ(0ӒÛ
ȸ;>ғ 6 2£ʣͯǽVϷ(0ˉ İ8ɁΣ=̂W1҄ʯ> 2012ǳ 6ʣPҺ˛њĐ
(Ӓ40ʋĝȕ7n[¡çǿDĘ͛(0њѦ²;"R҄ʯ=ɬñ>: ӒͰҘ7=Ų
ҾL”̶(:30:Ӓȓы=Ҡ«ŊA˽«њѦ7=¾҇ı̚ΘɟĐҋ> 87.5t 8А
Έ&S024 
ȆЋЅ̼]¥o7>ӒSUN=h¡p{Vͼ↓*R0KӒАÛˋ=;Ǧ͔ĝӒ;Ǧ͔
ȕӒ;ǦΓ 2 ѯҗȕ= 3 ǽ;U0Q˪² VOC ̇ƽVƿʈ(0̇ƽʇ˵>Ņ̶Ĩó͖
ƽKR˔̍͋̇ƽʇ˵8(Ӓ1 ʕҗ=YeyZj¡¡f8(0Ŝƽ¤ƽҋđʶ>
Yz|ӂ 16 ̩рVšJ 81 ̩р;46ƿʈ(0O.H.АÛˋ7= VOC ̓ǽ̇ƽΞ
ʹVϯ 11 ;ͥ*TVOC ̓ǽ>;Ǧ͔ȕ8;ǦΓ 2 ѯҗȕ;"6Γ 400500µg/m38
Ņ̶Ĩó͖=ʛƽ͓˔ 400 µg/m3VMMуѵ(0L==Ӓѵň=͡ͷP;Ǧ͔ȕ=̓ǽ
8(6>ķđ;Џá7R8ρPS025H0ӒO.H.7>ǁą8άî¦Ø8:30
[nt[Vɧ˅(6RҖŐ҄=ҖɷäѰ&SӒǁą TVOC̓ǽ=Ȫ;ǅ®*
R$8LȰŽ(6R 
  
                                                        
23 ͟ņÓȠӒŚ̹˼¶Ӕh¡y}̩˻=̳Р8ƿҥʋʬ=h¡y}њѦ=ŕ͋ǜҖӒȸǟƏʠǻӒ2010 
24  ˽«њѦ= CO2 ņľÕ 39 g-CO2/t*kmӒh¡y}҉ҋVšK0Φг̩ҋ 96.612tӒϕыͮīшҫ
21,390.6kmӒҠ«њѦ= CO2ņľÕ 173 g-CO2/t*kmӒʋʬſąͮīшҫ 59.5kmӒn[¡ſąͮīш
ҫ 355km8(6ЅΈ 
25 ʂϨω˯, ơдʁ, ȼӋȫιƳ, ²ǡƼƳ, ˌĸ҈, åƆª΢, ǔέʓƤ. Ѣǳ=ǁą͸˪ˮʼŲҾ;
46ӔʪϺę̩р;ORíȁneӒʋʬne͡ͷƷÐЕ, 21(2), pp.91100, 2011.9 
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ī 6 O.H.şă 
 
´ 38 O.H.7FWyE~¦I0ÌĴtgyE~ 
Ŕ 11 O.H.şăP7 VOCėÒĕÂłÿ 
 ĕÂó 
TVOCƉ69&Ɗ  
ÄÎ·ĔÒƉ Ɗ 
Ä ½ċ Ä!½ċ 
̇ƽ 3/10 1,290 21 1,269 11.9 
̇ƽ 3/20 446 51 395 13.9 
̇ƽ 4/7 547 8.1 539 17.4 
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V. ÔŜmIYƉ2012Ï 8A9úƊ 
SDE2012 7>Ӓ°¥¥ʰ7=ȆЋʨҗʬ̀=͔ĝ; 12 ʋ;ȅғ&S0((Ӓ
͞ʨҗą;ʋʬPњѦ(0×Ƹ҄ʯVΜIͼ6RȞϷ30 
CUJv¥> 33ŝ=Ʒ̶V̱ƅ;˺Ѻ(ӒļĢÏˏ8ŚŜ7 5ʕP 25ʕV 3v¥
;đ"6ȆЋVƿʈ(0°¥¥ʰD=҄ʯ=ɭÿ>Ӓʧ8Ɲ= 1ʋ 2Ÿ8(Ӓ°¥
¥ʰ=҃ƞ=çǿ7Ȕ˙(6RƷ̶ʈǦ=Ѱɛ̫˴Vυ:PɖͥVĐ(0ȆЋ
>ӒƖĐ(PÌЋƎͤ=ЋηӒѐØ=Μͼ6ӒąƞϲӒΠɟ˫ЋïӒƣҢû”үlny
Ӓү˪҆ΨӒǃү=ЋηӒΒΡѮɯɢΣӒ¡|ng¥Ӓ́ɝ;ϒRH7ƿʈ(ӒϺ
ƽ=ʕҗą;ΛUP,R$870ȆЋ̱Ƒ=ƺĀ¤íȁΉ̳MӅ½=Ɂ҆>Ӓ͗Ъ
Ʒ͡ͷͩ=Ʒ̶ɍȍ(0ʈǦ;ŉĤ(0Ʒ̶>Ӓ͗ЪƷ͡ͷͩ=Ʒ̶̬ϑ;Җ”(
0íȁΉ̳l¥{V̸6Ӓn{nMØОVƽʨ͋;ϑǩЏá*R$87ӒȩȹMͅ˪
=¼Қ;ĦK0 
ȆЋ]¥o7>ӒΡŚЅ̼Ɂ˵=ѻ̸;O36Ѕ̼pnVĝé((00Kķđ:
ˎІʨҗVЋ"0$87Ӓ˽ƞ7=͞ʨҗʈǦV̝½;Λ»*R$870((:
PӒ¼̇7:30½ȲLɽƟ ”̶(Ӓv¥ą7ŐР8:R$830.=
O:ne=”̶;Ǐ(6LӒЅ̼pn;6v¥Āŭ7ȰЧ=ĂʤV$:
ȞϷ30 
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VI. ųġmIYƉ2012Ï 9úƊ 
˾иүĢҋMǁą̵Ɣ=̇ƽ>ӒSDE ơÐʨҗ²= 9 ʣ 1728 ʋ;ϫUSӒO.H.=Җ
”7҉ϻ(0ǁ̆=̇ƽ>Ӓǲʋ 8ʕ16ʕ8˧ʋ 20ʕνʧ 6ʕH7ӏҌʝʋ=I 22
ʕӐƿʈ&S0̇ƽʨҗ²= 1 ʕҗ%8=ӒO.H.=ǁ̆̇ƽΞʹ8ƞ˪̆VŽ 39 ;
ͥ*̇ƽʨҗ=ĝĺ>ƞ˪̆=ʔƠ=ƛīơ Ӓǁ̆=Τɕ;LȐҸĐ0Ӓ̇
ƽʨҗĀØ=ǲƇǁ̆> 24.368:30H0Ӓ͸О˙ŶVÝ̸7:wlʨҗ
ӏ9ʣ 23ʋ 23:0026ʋ 6:00Ӑ;6LӒO.H.>ˑ< 23257ǁ̆VΤɕ*R$8
70 
˛;ӒO.H.8«Õv¥ӏCanopiaӏ¡nӒΦŚ 1 ÕӐӒPatio 2.12ӏn[¡ӒŜ 2
ÕӒ^d¥¡n 1 ÕӐӒSML SYSTEMӏn[¡Ӓ^d¥¡n 2 ÕӐӒ
Med In Italyӏ[tYӒΦŚ 3ÕӒ^d¥¡n 3ÕӐӒPrispaӏ¥~YӒ^
d¥¡n 4 ÕӐӐ8=^d¥¡n=˨јVŽ 40 ;ͥ*O.H.= 12 ʋҗ=
Φ”үҋ> 347.728kWhӒΦ˾иүĢҋ> 224.323kWh 7ӒΦÚğүĢҋ> 123.405kWh 8
:QӒSDE ơÐ7^d¥=ϑͼ=Ǝ̍8:R 10kWh/ʋVѷȸ(0((ӒÇ×Ƹ
8˨E6Φ”үҋ;Ǐ*RΦ˾иүĢҋƟ ӒO.H.=Φ˾иҋņľÕӏ̇ƽ^Y=Ǹ
Ҵʹ;Ǐ*RΦүĢ˾иҋ=ĠŚӐ> 4.578kWh/m28ʢLӋ30.=ΞʹӒ͕Ǐ͋;
^d¥¡nȬЏá8:30Äȕ>wllny=Ǔÿ;LĢVÿSR
$87ӒOQ˾иүĢҋ=Ǖ:q¤^d¥×ƸV͓ɖ(0 
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´ 39 O.H.7ÄĔĕÂłÿ4½ċĔ 
 
´ 40 O.H.4_v47gh~Oj|u7Ċů 
 
  120 
5.4 R.H.7śĢoZu 
I. ocUGmIYƉ2012Ï 10úA2013Ï 6úƊ 
2012ǳ 10ʣ; SDE2014=ơÐ½Ĭǘ;ORāĭƿʈ&SӒ20ҹ=ɄϬɧ˅ʠVɧĐ
(0ɧ˅ʠ>Ӓ×Ƹ=ɄϬӒɻωacӒΜεØęӒмҌЅ̼= 4҄˒ȸ8:3
6QӒm]e{=ƿ̱ŒϋȨ;҉̛ηS0×Ƹ=Җ”ӒњѦӒȆЋӒƷ̶=
̅ϕ΄7Ɵҿ=и̸ȞϷ8:R0KӒCUJv¥7> SDE2012=ƿαVL8;Φҿ 8,000
¨Ć=¼ΈVͼ60H0ӒơɁȆʯ˻ѫűͦ8̷ƷѮɯØęVΜIӒſą7˻ѫ*R˓
:мʯ=ОѷVŽR$87Ӓϑ̺ǽ=ӋӒʆ0:q¤^d¥×Ƹz=Ѕ̼V
ΫR$8;(0њĐ¤ȆЋи̸>Ӓ´;ϳĥҌMļоҌPɜĐ*R$88(ӒR.H.=
Җ”8ǲϫ(6Ʒ̶n¡j¥Ş"=хʌЛʏÐVƽʨ͋;ƿʈ*R$87мҌ=Оѷ
;ħW1 
SDE2014>āĭP°¥¥ʰ7=ʬơÐӒ.(6ʢΛƐťH7O. 2ǳ=ʨҗ
QӒv¥>ЋЅ=ѰɛMмҌ=̫˴VЅ 7Ÿ=ɄϬƐťʠ7 SDE½Ĭǘ;ƽʨ͋;Ɛť
*RλĬ30H0ӒʬơÐH7;̱ƅ7Җð&SRЅ 2Ÿ= ¥elw;>Ʒ
̶ɽŝ̅ϕ(ӒSDE½Ĭǘ8=ȰϹÁɨMm]e{=ąǄV”ϯ(: 6>:P:
30$(0¦Ѯ=ƐťMÛˏ=ѲSM­ï>Ӓˊ ˖LšK0Ň(θěН&SR
CUJv¥7> 3ǳǽ;ъRm]e{8:300KӒĿƘȕʨНͯ=Ʒ̶V²ȝ;Ӓ
¦д(6ЋЅ̫˴=Ʌɩ8ɄϬƐťʠ=Ή̳VϫO;(0 
SDE2014D=ŉĤ;0QӒv¥ą7>ӒŉĤ*R97ȰϹĠS0¾ǽ͓
=ŉĤ8:R0KӒSDE2012=Ō͖V˹&: 6>:P:30ӒSDE2012=Λ»ȕ
HL: (6 SDE2014=āĭҖƮ&S00KӒķđ:ˎІ7:30āĭPʬ
̀H7 1ǳĺË«=ʨҗ300KӒЅ̼VѰK:PНҾ=ɌĐ8üʥV*R8
В;:QӒŉĤ=ȰŞVžK0¥k=ɧ˅ʠÛȸ;>ӒSDE2012VΝӉ(0 10
ŝF9=Ʒ̶ŉĤ(0 
SDE2014 7>Ӓ×Ƹ;ɮљ7RƣҢû”үlny=ʢơƽ˃үĢ SDE2012 ;˨
E6ĺ̄(ӒΒΡ­ƺƽıVɐ ѵğ:ÚğүĢ>̛̄8:Rʇȇ;ƛʟ&S0OQÖ
аϟ7Ӓ”ү8˾и=¡n=ŎS0×Ƹ=Җ”ȞϷ8:QӒȆ΍Ȱĳ8Ћï̵Ɣ=
Ʒ̶ķđШР(0«7ӒΡŚ͋:ЋЅVѰK0H0ӒúѤ(0O;ӒSDE20147>
ʆ0;҅ǫzk[¡8Ǎʿҹ͓ĤUQӒ҅ǫ7=^d¥Ѕ̼MyZ
Ⱥ̿=ɧ˅VˬKPS0SDE2012 7>ӒL6:(Vy¥;ʋʬ=ÑΡMíȁӒ
ϑ̟830đҊ;H7эIџW1ʹː͋:ɧ˅Vϫ30ӒSDE2014 7> ZEH Vy¥
;^¡m~Y¡fV²ȝ8(0ɄϬȠŞ=ɧ˅Vϫ$8;(0.$7Ӓ°¥
¥¤v~¥Vі8(0y¥Ћƽ7 R.H.=¥k[¥mVɧ˅(0ӏŽ 41Ӑ 
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¥k=ѫѵȕӒv¥7>Ӓ°¥¥¤v~¥VӋǞȆ΍7=ϑ̟ɨ˪Vä
*1"7: ӒÃMh~yZ=²ȝ8(6˹̸7ROˎІV҉<08$TӒ
ˎІV҉<6 8Ӓ°¥¥¤v~¥>y¥7>: Ӓy¥VɴRh¡p{
8(6˹̸*R$8ʦH(8ρ0.$7Ӓy¥Vl]YӏĂʤӐ8(Ӓ°¥
¥¤v~¥V²ȝ8(0͸җ7^d¥1"7: Ã=Á˻VЗ”*RȆ΍̩V
͓ɖ(0$=8Ӓ°¥¥¤v~¥>Ӓ^ d¥8h~yZϪŚ(0Comney
8ŝͭ8:QӒȆ΍̩=^¡m~Y¡f8Ȇ΍zk[¡=і8:3026¤z
k[¡;>7R1"Ɵ =^¡m~Y¡f=Ʒ̶;ŉĤ(6LP$87ӒȆ΍zk
[¡̵̣̆Ɣ=ęșMͣå;ʢѻ7RVˎІ(0̪;Ӓ°¥¥¤v~¥;4
6>ӒӋǞȆ΍Vƿҥ;Ȇ6RU"7>:0KӒˬKPSR«ʎ˪˻”̶*R9
;46Ɵ =ˎІ:&S0H0ӒÁ˻n¥n8(6˙ϋ*R0K;>Ã=Ҽ
β:ĐÿQȞϷ8:RӒĐÿQ;OṚ=ѧ#M˪˻=ƛıȷȥ&S0v¥
¡¥=ĀŭӒ°¥¥¤v~¥ CUJv¥=ʢơ=ƚQ7R$8V̳Ё(
60L==Ӓ^¡m~Y¡f8(6=Ȩϋ8Ȇ΍zk[¡8(6=ӌĢ=°ͼѷȸ
&S6R­ʏ͜:̫Ȳ730H0Ӓ°¥¥¤v~¥=F;Ӓ^¡m~Y
¡f=ϻ̛7>Ћï˙Ŷ=~w{ı=ˎІˬKPS0SDE20127>ӒƟ =v
¥Ћï˙ˈV~w{ı*R$87°¥¥ʰ7=ʈǦVΎ̿ı(6QӒѴ̸ʕ=
{LŸҀ(60CUJ v¥;6LӒ˽«њѦ8ęΓ>30L==Ӓ
Ћï˙ˈ=~w{ı>҉Ϸ:͓˔=@84730 
Ξʹ͋;Ӓ¤zk[¡]¥o= R.H.=y¥>l]Y8:QӒ.=h¡p
{>Ӓ°¥¥¤v~¥;OR^d¥8h~yZ=ϪŚ8(0.(6Ӓ°¥
¥¤v~¥8h¡y}~w{VΜIŚU,0 R.H.=¤zk[¡[¥mƻȸ
(0ӏŽ 42Ӑ 
¤zk[¡]¥o7>ӒSDE2012=ΝӉVL8;OQэIџW1ΡŚЅ̼Ɂ˵=
ѻ̸Vƿь(0.=ΞʹӒ˪˻l¥l¡:9^¡m~Y¡f=ăØ͋:ˎІ
Vƿʈ(ӒˎІąǄ;˳30Ȇ΍zk[¡VζQѣ(Ϲ͔*$87Ӓy¥Mh¡p{
=ƫȍȨVĕʅ(0H0Ӓʬ̀H7²ȝ8:R¡¥¤zk[¡=ĔKPŉ
Ĥ*R$87Ӓv¥¡¥Āŭ=ȰЧ=ĂʤV͓ɖ(0$=O;Ӓļó͋7ŌȚ
͋:ˎІ=ƿь>OQϘL=VÛQĐ*0K=ʤ̸:pn730¦ʇ7Ӓİɓ͋
:͓˔;Ǐ*RȆ΍zk[¡=˱ƽѰH+Ӓh¡p{=Ϲ͔(VζQѣ*$8;:3
0.=0KӒR.H.=¤zk[¡]¥o>˻ī͋8:QӒăØ͋:Ȇ΍̩=ˎІ;
ϒRH7Ɵ =Ã͋м̌8ʕҗVиM*$8;:30 
                                                        
26 ̹ǣοƣӒHiggins Gordon MathewӒơЫǶŘӒҁϹųʏӔComney Project: °¥¥¤zan¡¤
¥w 2014ӒʋʬȆ΍ƷÐơÐƷϬХ̐ˇˑҩ 2013ӏȆ΍zk[¡ӐӒpp.64-65Ӓ2013.8 
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´ 41 R.H.7osU~GwW 
 
´ 42 R.H.7ocUGGwW 
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II. ºüŜśmIYƉ2013Ï 7úA2014Ï 1úƊ 
¤zk[¡]¥o7y¥Mh¡p{ʛƽ͋;˱ƽ&S0L==Ӓv¥
¡¥=Ɵ >Ӓɧ˅×Ƹ=ɄϬȨϋMȆ΍zk[¡=ӌĢ;Ǐ(Ӓķđ;ΔȘV(6
:30.=O:²Ӓ11ʣ;¡n7Җð&SR΂ 2Ÿ ¥elw7>ӒŉĤ
×Ƹ=ΙÆ˓V SDE½Ĭǘ8ļШ(: 6>:P:0KӒm]e{>ƎʬЋЅ
]¥o;ÿR$8;:30 
¤zk[¡]¥oPƎʬЋЅ]¥o;"ӒR.H.> 3ˤң=ˎІϫUS0
΂ 1ˤң>Ӓ¤zk[¡]¥oPƎʬЋЅ]¥o=Ĕʨ;"6ˎІ&S0°
¥¥¤v~¥ƈӒ΂ 2ˤң>¤zk[¡7ˎІ&S0˙ˈЋï=~w{ıVі
8(6ЋЅ(02hYƈӒ.(6Ӓ΂ 3ˤң>°¥¥ʰ7ȆЋ&SR$8;:R R.H.
=Ǝʬ8:303hYƈӏ^¤\nӐ7R 
°¥¥¤v~¥ƈ>Ӓv¥¡¥;ORʹː͋:ɧ˅8ШРғʨҗ;U
036ζQѣ&S0L==Ӓ҅ǫzk[¡8ơÐy¥;Ǐ*RЛȘĢ­ķđ7
R8ȦUS0.=0KӒ$SH7^¡m~Y¡f8Ȇ΍zk[¡PY¥v(
60h¡p{VӒ҅ǫzk[¡PY¥v*R$8;(0°¥¥¤v~¥
VOQƟ =×˩7l]Y*R$8VρӒ4 ˋ7 1 4=°¥¥¤v~¥VĂʤ*R
°¥¥¤v~¥ƈ R.H.Vɧ˅(0ӏŽ 43Ӑ8$TӒƿҥ;ȆЋ&SR=> 4
ˋ=2 1 ˋ7QӒ4 ˋѮ:36RÆΜIVǍʿŭ;̳Ё&SR9Ӓ­ʏ͜
:̛30Ξʹ͋;Ӓ°¥¥¤v~¥ƈ>¥kP¦д(6ˎІ(6
0L==Ӓ°¥¥ʰ7=͞ǜͥʨҗ;6Ӓ^¡m~Y¡f=Ȩϋ8Ȇ΍zk
[¡=Ȱĳ͋:ӌĢ;ĤӒh¡p{=̳Ёǽ8̛7­ė7R8ĕʅ(Ӓv¥
ą7ļШ(0ΞʹӒСKR$8;:30 
˛;v¥ˎІ(0=>ӒЋï˙Ŷ=~w{ıVі8*Rɧ˅730~w{
ı&S0˙ˈЋïVhY8ŨAӒϵɽ=hYVΜIŚU,6Ȇ΍zk[¡V˒ȸ*R
Ѕ̼VƮK0hY=ΜIŚU,;ORЅ̼7ʢĔ;ˎІ(02hYƈ R.H.>Ӓ¤
zk[¡]¥oPɗ360l]YVy¥8(6Ӓ2 4=hY7²ƥ҄=Ƃ
җVżџJɧ˅730ӏŽ 44Ӑơ:òʄǛ˂=¬;ǶRơ͸җVƂҗ8(Ӓ̆
̵̣Ɣ=̇ƽ^Y>°î=hY;ҩ²&,0Ƃҗ;>Ă̸=cwv¡Ml]Ya¥8
(6Ý̸*Rү˪ϑīёVЋη(ӒƂҗh~yZ=²ȝ8(6=˙ϋVɕ0,R$
8Vɧ˅(0 
^¡m~Y¡fMȆ΍zk[¡=ΡŚ>ѰI4430Ӓ°¥¥¤v~¥ƈ
8Ŝ)НҾĐ02 hYƈ>Ӓ҅ǫzk[¡=ɧ˅V*R8ơÐ=Ϸˬ;Ǐ
*R΅8(6ӒȼȆ×Ƹ8(6=ŁЭȌ Đ6(HO;ȦUS0.$7ӒƎʬ
ЋЅ]¥o7>ӒʢΛ͋;hYV 3 4;ƕM(03 hYƈ R.H.Vɧ˅*R$8;:
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30ӏŽ 45Ӑʴ϶; 24=hYǲϫ;±W702hYƈ;Ǐ(Ӓ3hYƈ>
­Ϻě;+S0 34=hYʴ϶8ĽĲʇŞ;҆η&SӒOQÓAM:͸җ̶HS0 
11ʣ;ƿʈ&S0¡n7=΂ 2Ÿ ¥elw7>Ӓřv¥=ɧ˅ąǄVÇv
¥;Ǐ(6”ϯ*R 5đҗ= Speed Peer Reviewƿʈ&S0$$7Ӓ$SH7ˎІ=
²ȝ8:30~w{ı8҅ǫzk[¡=ąǄVOQăØ͋;ΞA4"RȞϷ30
.$7Ӓ5đҗ=q¡y¥l¡7>Ӓʴ ʋʬơұ̘VΝӉ(0ʋʬ=v¥8(6Ӓ
ϑ̟̘ǂ;Ǐ*R̘ǂǏȣ×Ƹ8(6 R.H.V”ϯ(0$$7ӒĔK6$SH7ˎІ(6
0×Ƹ RenaiHouse8ŝĝVȘR$8;:30H0Ӓ̘ ǂǏȣ×Ƹ8UQ
M*y¥8Ӓ~w{ı&S0hY=ҩŚ8̳Ё(M*h¡p{>ӒЃИM
ʁı=ѸÇv¥PLӋЏáVȘR$8ĐʳӒOM m]e{=і8:R
y¥8h¡p{˱ƽ&SR$8;:30 
3hYƈ>Ӓ2014ǳ 1ʣ;ʴÂwfj[{7Җð&S0^¤\n 2014
;Đǜ&S0 R.H.;ɡ̸&S027((:PӒƿҥ=Ȇ΍̩7> 4=НҾI
PS0Þ?Ӓ^¡m~Y¡f=~w{ı8͓͋>ѷȸ&S0L==ӒȆ΍
~w{=ҩŚ7ȸQͼ36R$8ƞϿMąϿPϻϼ͋;̳Ё&S; 30H
0ӒĽʴ=wX¥±¥¡7ɡ̸(0a¥¥{Ӓƞ=ʗϙVѼR$87ҕҒ
͋:͸җ8:30 
ƿʈЋЅ]¥o;"RΡŚЅ̼Ɂ˵ѻ̸=ƿь7>Ӓ¤zk[¡;Σl
¥l¡Vʹː͋;ŎQÿS:P^¡m~Y¡f=ˎІVϫӒȆ΍=Ȩϋ;Ǐ*
RƫȍȨVˎ↓*R$870H0Ӓˎ↓ąǄ;L856ζQѣ(ˎІ(Ӓy¥
Mh¡p{=ƛʟ;H7эIџW7ŌȚ͋:ˎІVϫ30.=ΞʹӒ¤zk[¡
PˎІ(60İɓ͋:͓˔Vƛʟ(Ӓv¥ĀŭΔȘ*RȎ7Ӓ~w{ıVі8
(0^¡m~Y¡f8Ȇ΍zk[¡=ΡŚ;ƛʟ&S0Ȇ΍zk[¡Ӓ^¡m~Y
¡fӒƁϛƷ:9=Ʒ̶һƋ˗ʅ7ŎQΜW1ӒSDE2012;ŉĤ(0Ʒ̶Ɵ30
$8P¿=ǐҔ͝Ч;LΑѫ(60$87Ӓʹː͋:ȰϹÁɨϫUS0¦ʇӒ
$(0İɓ͋:͓˔=ǽ҉:Rƛʟ;O36Ӓn¡j¥:9P>v¥=̫˴V­
ƺϻ*Rƙ«30$=$8PӒv¥ą1"7: Ӓn¡j¥MļĢς;Ǐ(
6ӒŌȚ͋:ˎІ=ȰλVăØ͋;Лʏ*RȞϷ30 
  
                                                        
27 ̹ǣοƣӒǤ̖жʘӔ¤\n^\n 2014ӒʋʬȆ΍ƷÐơÐƷϬХ̐ˇˑҩ 2014ӏȆ
΍zk[¡ӐӒpp.102-103Ӓ2014.9 
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´ 43 \|_vg¸ R.H.  
 
´ 44 2SE¸ R.H.  
 
´ 45 3SE¸ R.H.  
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III. ÃñŜśmIYƉ2014Ï 2A3úƊ 
ƎʬЋЅ]¥o7ʢΛ͋;˱ƽ(03hYƈӏ^¤\nӐ>ӒƿʈЋЅ
]¥o7hY=ΜIŚU,VOQʏͣ;ϯ̱*R0K=ɵϘĤPS0 
v¥7>Ӓ¤zk[¡]¥oPњѦMʈǦ=ḭ̃Vρ0~w{ı=ˎІ
ѰKPS60Ӓh¡y}V.=HHѐØ8(6ė̸*R˅7>zk[¡MǙ×͸җ
;ęΓĐR$8Pʅȥ(0H0Ӓh¡y}=ơ&;ɏP:"S?zk[¡=ϑ̺
ǽ>ǶRӒ̪ˢ:Ȏ̫7>Ѵɭ7RϗMʲÍҝPS6QӒи̸аɍLƕR0
Ḵƿ͋7:8ĕʅ(0.$7ӒʢΛ͋: R.H.=ѐØ>ʩѭ8(Ӓ˽«њѦ=0K=
ISOϺ˃=h¡y};ΔKRǎ˵7ƿʈ*R$8;:30 
40ft h¡y}=ąǎ>ғ& 12,032mmӒǰ 2,352mmӒӋ& 2,385mm 7RӒ[c
¥8Ũ?SRh¡y}>Ӌ& 2,690mm=MMϊ©=ӋϺ˃7QӒѫǯ=h¡y}Ŝ
˓;Ѵɭ*R$87R.$7Ӓ[c¥=ɀҖŐǎ ӏ˵ǰ 2,343mmӒӋ& 2,585mmӐ
VƎ̍8(ӒĲhY8϶hY=ѐØ>ƞǎ7ǰ 1,958mmӒӋ& 2,400mmӒғ&.S/S
10,977mmӒ8,971mm 7~w{ı(0ĽhY=ѐØ>ǰ 2,153mm 8 800mm ;đĠ(Ӓ
Ӌ& 2,400mmӒғ& 3,956mm7~w{ı(0϶hY8ĽhY=ѐØ> 2ˤӒĲhY=
ѐØ> 3ˤ;ʹIӒ«¬VҐϴ=F/7ɢΣ*R$8;(0˒ѭȎȇ>Ӓſą7=
ʯʃОѷ8ʈǦȨVρȵ(6ʩѭіΜ˒ѭ8(Ӓ¥t¥m¥=ąƞϲMҖŐ=Ƒ
ȿ;ŚU,6ʾÕηV˱ƽ(0hYŜƘ>ơʅҴҩȸʯ;O36ѮΞ(Ӓ˫ǲҴ>Ί̫
= LVLVЋη*R$87ӒǸ8ƢÀ=ѐØL~w{ı(0˒ѭЅΈ>Ӓřſ=Ȇ΍Ǝ
̍˵Vѽƹ*R¥730Ӓ°¥¥ʰ7>¡n=͑ʿ˙Ҙ;ORƿƅˎʿL
ϫUSR0KӒɄϬƐťʠVѫ)6 SDE½Ĭǘ;΢Σ͋;ȭƐVɧß(0 
°¥¥ʰ7> SDE½Ĭǘ̍ï(0ΒΡ;ɢΣ(ӒƠҗM”үҋчQ:ƑŚ=ү
ĢVϳFӒSDE ½Ĭǘř=×ƸM°¥¥ʰĀØ=үĢ=ҰΠ̫˴VɅɩ*R
ΒΡ>¥w=ľ͕ 2 Ψ AC230V 7RӒR.H.>ʋʬ=×Ƹ8Ŝ)ľ͕ 3 Ψ
AC100/200V 7ЋЅ&S6R0KӒSDE2012 Ŝ˓;ƛƃŶV̸0ү̌үƃ=¦ɓҜƃ
Vϫ30ƎʬЋЅ]¥oH7>Ӓ°¥¥ʰ=үĢ̇ƽŶʋʬ=҆ү¤үƃʇȇ;
Ǐȣ(6:300K SDE½ĬǘPҬϙVͥ&S0ӒƿʈЋЅ]¥o;ϒRÁ̃
7ʋʬ=ʇȇV̸R$8ЖKPS0Ϧү˰>¥;ѻŚ*RϴŬ736LњĐ
=ƿα̝ ӒÿɁŻҬ1300KЋη(:30Ӓ°¥¥ʰ7>ү˪ϑīёVǜ
ͥ(Ӓϵɽ=×Ƹ7үĢVĂʤ*Rh¡p{VΚÅ*R$8;:30SDE½Ĭǘ=Ћ
η*RүĢ̇ƽŶ;Ĥ6Ӓ”үҋӒΒΡP=үĢ˾иҋӒ͸О΄=ΦаϟӒǃү΄=
ΦаϟV.S/SЅ̇*R0K=үĢ̇ƽŶ 4œV̬ϑ;Ћη(0H0Ӓđү͒>.S
/S=đǠ;үĢ̇ƽm¥ΜIџHS6QӒ˙Ŷ˧=ДΙ:үĢ˾иҋLɅɩ
7RO;(0$SP>°¥¥ʰ7=Ș̛;˿ ҘURL=7Ӓ҆ү¤үƃʇȇ
  127 
Çſ8́:R R.H.=ȨϋVϑPˠͣ;Ʌɩ*R0K=Ǐč7L30 
Ȇ΍Ѕ̼=і8(0=>̶˹;ȞϷ:˙ϋ~w{ı&S0hY7ǙǁV˒ȸ*
RÆΜI7ӒhY=èɽM҆η;O36Ǚ×ς=~¥o;ŚU,0ʽє:ЋЅVŒϋ8(
0ǙǁVżO;ĲҴ;cwv¡ӒӃŤӒ{[ӒΠ̉t¡eVЋη(0ĲhYӒ
϶Ҵ;͸ОӒDENӒ˙ˈVЋη(0϶hYӒ.(6ĽʴҴ;>ĺǛƞ=a]M¥
8(6˙ϋ(ӒÇv¥8=Á˻Ƒȿ8:RƟ̸͓͋Ѫ=ĽhYV҆η(0$SP
>ӒƎʬЋЅ]¥oH7ˎІVѰK03hYƈӏ^¤\nӐ=”ǜȎ7QӒ
ʴ϶ʇŞ;əÿ&S60hYVĽʴ=Ѐ;҆η*R$87hY;ORȆ΍Ѕ̼VOQʏ
ͣ;ϯ̱(0 
ʅ̣Ȩϋ=ͣå>×Ƹ=¦˛^d¥˾иҋVơ ŀKRʚȾаϟ=Ĝ̄;δ
R0KӒƎʬЋЅ]¥oPȳ҉;ˎІVѰK0´:ʅ̣ʯ;>̣ÑṴ̌ 0.038W/mK
=ʩрγΤʅ̣ʯVѿƽ(0˘όΒ=ʅ̣ʯ8˨ј*R8Ȩϋ>­ė730Ӓʩʯ
=ʹː͋:ė̸8j[eȨ;҆ȵ(0ǸӒƗӒƢÀ=̣д˻̰=͓˔ë> SDE2012
«Õv¥= 0.10W/m2Kͯǽ8(0ӒʩрγΤʅ̣ʯ=I7>ƗŅϏơ8:R$8
PӒǁąî;̣ÑṴ̌ 0.002W/mK =͙͸ʅ̣ʯVʈ*$87ӒƗ=ǲƇ̣д˻̰V
0.14W/m2K 8(ӒǙ×ȨVɬ:$8: Ӌʅ̣ȨϋVͣå(0Ǚǁ=Ǹ8ƢÀ>Ӓ
ʈǦȨ;҆ȵ(Ӓ˫ ǲ˒Ҵ8ˆ¦Ø8:30Ӓғǖ7ˆ,=RΊ̫= LVL;
ʩрγΤʅ̣ʯVùƓ*R$87Ӓ0.10W/m2K=̣д˻̰Vͣå(0Ǚǁ=ҖŐ>ʅ̣
Ȩ8ȰĳȨVρȵ(6ƎʬЋЅ]¥oPʩϴjwl8ª҉bnӏe{¡bnǞӐ
=ͺ8*R$8˱ƽ(60ӒĲhY8ĽhY=ҖŐ>¡y}¡nȨ;҆ȵ(6˘
όjwl8ª҉bnӏYi¡bnǞӑ͙͸ǞӐ=ͺVÜ̸*R$8;:30+S
=ͺL SDE2014Ş";̪˶(Ӓ̣д˻̰=͓˔ë> 1.0W/m2KË¬8(0 
ʚĊȾlny>Ӓƞ͍ȨϋVL8;̣аϟЅΈfV̸6ʣ%8=ʚĊȾ=
¥eаϟVЅΈ(ӒѻĒ:Ǆҋ=Ɨɠƈ¥{¡wg¥m͸ОVѿƽ(0Ǚǁ
>ӒȰĳΒ=Ʒ̶=ȰŞ7ӒƢÀ;śPS0җÆĒQ;O36ǶҗPèǁ;ĒQʡP
SRʽє:җŎQ8(0¦ʇӒǙǁđĠ&S0̫Ȳ7LƇр:ǁ̆VΤɕ,<?:P
+ӒЋïΒ=Ʒ̶¾҉Ǹ˒ѭVɧ˅(Ӓ϶hY=ą҄;Ћη(0ǁą˙=͸˪VX¡
;O36Ǹ¬P¥t=ţĐ(Ő;ѦRӒǸţĐ(͸ОVАI0ӏĈ͙ 7Ӑ¾҉Ǹ
˒ѭ=ʤĩȨVˎ↓*R0KӒCFDЁʶf7l¥l¡(0ΞʹӒтīʕ
>¥t8Ǚǁ²ƥ7ϝǱ=̆ǽǨ>ϹPS0L==ʕҗΝѵ88L;Ƈр:ǁ̆;
:R$8đQӒɡ̸V˱ƽ(0H0Ӓ²җʨ;>Ӓϑ̟ɨ˪Mϑ̟ѫӃ;ORʚĊ
Ⱦаϟ=Ĝ̄Œϋ8ρӒĽʴ=Ǹ¬;Ţ˪ŐVЋη(ӒĲhY«҄=ɨ˪ͺVɁī7
Җɷ*R$87ϑ̟ɨ˪Vä*˒ѭ8(0H0ӒªʇŞ;ơ Җ0Ǚǁ=ͺ>Ӓϑ
̟ѫӃʨȔ7Ӓƞ͍ȨϋVL8;(0̣аϟЅΈΞʹVø;$SP=wlė̸;
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OR^d¥Ĝ̄ĩʹVρȵ(6ǳҗ=ʚĊȾаϟVЅΈ(0H0Ӓ¾҉Ǹ=ą҄;
>Z¡ϴ=̣̑Ϧ̣ʯVʀБKR$87ӒƜƶ>Ţ˪ŐPŎQÿS0Ơҗ=Ċ
˪VϦĊ(Ӓĉƶ>Ơҗ=ǁ̆Ö¬VɆRЅ̼8(0 
ʋ²>ƣҢû=I7ķđ:ʏR&ȘPSRO;Ľʴ;ơ ҖŐVЋ"ӒƢÀ>Ō
ǑȨ=ӋʯʃVѿƽ(0¦ʇӒǙǁVđĠ*R8Ĳ϶= ¥en¥n=ɡû=ͣå
Ҭ( :R0KӒ϶hYPûue{7ϑ̟ûVѴC$8;(0ûue{>ӒƷ̶
ŌǑ̰ 98%=ӋΖǽY~\̨VΊƈ;zk[¡ӒĤǦ(Ӓ°¥¥ʰ7Ʒ̶=Ɂ7
δŚU,PSRO;ǦƤ(0ӏĈ͙ 8Ӑ̠ʏ> LED VƎʬ8(0ӒЋï̵Ɣ8ү
˪lny=Ʒ̶ʤ˙ EL m¥V˹̸(0ʞҴƈ=̠ʏVρ˅(Ӓϑđ027Ĥ
Ǧ(6ĽhY; 3œЋη(0АÛ7>Ǭ;ϵɽ=m¥VίŚU,6I0Ӓś
R(0ҥ;Ǭ=͎͓ͼ300KӒ°¥¥ʰ7>ҌǝʵV¬ƅ8(0ʇȇ;ƛʟ(0 
˙ϋȨ҄Ҕ7>ӒIH VÝ̸(0О̳Ӓ˷̕8º̥ӒyM DVD =Ý̸΄Ӓƿ̶
˹V˕ɳ(0˓:tneVƿʈ*Rǃү˙Ŷ=Æ˓>¥we7Ι ƽK
PS6RӒR.H.7>`¥¡Vҟ*E6ʋʬϴ;ɦ0SDE20147>ӒΠ̉Vė
̸*R˷̕˙=O;ʋʬ7>HQǫƑ;ĐŸ36:Æ˓=ɖƽQӒ½ĝ;
¥a¥DͣЖ(0FӒ˙Ŷ;O36>̇ƽ̸=̣үǏVЋη*R8КÛīVт$*ȪS
300KӒ½ĝ;yn{Vƿʈ(ŲҾ̝$8VͣЖ*R:9Ӓ¨ĀVʨ(0 
tne7>Ӓl ¥M˷̕7 1 ʋ0Q 65¤130L =Π̉ȞϷ8:RR.H.;>
ǲʵƈҩ̣Ŷ8ϑ̟ĊƲ¥{¡VΜIŚU,0Π̉lnyVЋη(ӒүĢ˾иҋ
VɆR$8;(0v¥7>ӒƣҢ̣ė̸;OR^d¥Ĝ̄ĩʹVˎІ*R0KӒ
ϑ̟ĊƲ¥{¡Π̉Ŷ=I7Π̉tneVл30ƑŚ8=Π̉;ȞϷ:үĢ˾иҋ
=˨јVƿʈ(0ӏŽ 46Ӑ˫=̆ǽÖ ʋǑҋ=Ǖ:ĉƶ=Ǩ>ǔ&L==ӒƜ
ƶ>FGƣҢ̣=I7Π̉лR$8đQӒǳҗ7 40%=^d¥Ĝ̄ĩʹ
R8ϹџW1 
ƣҢû”үlny>Ӓʢơƽ˃үĢ 5.0kW Ëą8ƽKPS6QӒ150.0m2=ʢơ
Ȇ΍Ҵʹą;ΔK: 6>:P:R.H.=Ȇ΍Ҵʹ> 113.3 m28˨ј̭͋0KӒ”ү
ḭ̃=ϘľΞʙlh¡ƈƣҢү˰m¥Vѿƽ(Ӓ21ʸЋη*R$87ƽ˃Ǆҋ
4.725kW VȘ0°¥¥ʰP 17km ҫS0ǫ=ǳǲƇʋǑҋVL8;ǳҗ¼ȯ”
үҋ 4,205kWhӒǲƇ”үҋ 11.52kWh/ʋ8АΈ(0ʻœ>ӒʈǦȨVρ6h¡e¥
{we8ҐϴʱVΜIŚU,0Ύʐ:L=8(0ӒH0Ӓm¥=òʄЀ>ӒЅ
̇ʨҗ;ŚU,6ʢơҝ=”үҋȘPSRO;ˎІ(0ΞʹӒ912 ǽ=җ7ʢơ8
:R$8đQӒ10 ǽ8(0¦ʇӒ°¥¥ʰ=ĵ̼>͙ĽPʴDΓ 20 ǽɘS6
QӒʄΨęҝ=̳̺P R.H.Lĵ̼8ǲϫ;҆η(0m¥=I͙ĽDŞ"R;
>ӒʻœǛ˂PӄAĐ(ȰĳȨVɬ<6(H0KӒʇÕ=+S;OR”үҋ=Ѹ
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Vl¥l¡(ӒŲҾ:$8VͣЖ(0«7Ӓm¥L R.H.8ǲϫ;҆η
(0 
Ë«=ˎІ>Ӓ+SL°¥¥ʰŦў=˪êʲÍV̸6l¥l¡(0.
=ΞʹӒǳҗ=үĢ˾иҋ>ʚȾ 465kWhӏΦүĢ˾иҋ= 14%ӐӒĊȾ 68kWhӏŜ 2%ӐӒ
ɨ˪ 256kWhӏŜ 8%ӐӒΠ̉ 429kWhӏŜ 13%ӐӒ̠ʏ 287kWhӏŜ 9%ӐӒǃү 1,763kWhӏŜ
54%Ӑ7ӒΦүĢ˾иҋ> 3,268kWh8:30ǳҗ=Φ”үҋ8ΦүĢ˾иҋАΈ7>Ӓ
ZEHı=ѷȸVͣЖ(0ӏŽ 47Ӑ 
R.H.=Ѕ̼pn>Ӓ¤zk[¡8ƎʬЋЅ]¥o7Ɵ =Ãʯ8ʕҗVɇÿ
(0$8PӒƿʈЋЅ]¥o7=^¡m~Y¡f8Ȇ΍zk[¡=Ǐͼ>”̶(:
30((:PӒƿʈЋЅ]¥o.=L==ʨҗ͞300KӒÆ«#MōH
Q=ˎІ>ȆЋ]¥o;ɕ2ф*$8;:30H0ӒƎʬЋЅ]¥o7^d¥
ḭ̃=¼̇Vͼ6600KӒƿʈЋЅ]¥o;6l¥l¡;ORŌȚ͋
:ˎІ>­Ϸ8:QӒ˒ѭЅ̼Mzk[¡=ˎІ;ҩ²*R$870 
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ī 7 Ð®Iķţ 
 
ī 8 ^md 
 
´ 46 R.H.7ŃĖSÛŕ5ƃ¢đũŹ7Ċů 
 
´ 47 R.H.7ÏŽ7ņĤƃŹ4ņƃ¢đũŹ7şĽ 
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IV. ÔŜśĢmIYƉ2014Ï 4A5úƊ 
hY=ϴÛ>ĸϣ͘ʩʟ˸ǫ=ǦƑ7ƿʈ&SӒʩрγΤʅ̣ʯ=ùƓ8ӒΠɟ˫Ή
OAү˪҆Ψ=ŎQÈ"0͙͸ʅ̣ʯMąƞϲ=Æ«#>hY=đĠÕη8ϴŬǎ˵
¦ϓ(:$8PӒ°¥¥ʰ7ʈǦ*R$8;(0H0ӒЋï˙Ŷ=Ћη>њѦʕ
=ɘīM̊˪;O36¨¦ɹҦV(0ƑŚӒ°¥¥ʰ7=ƿ̇ƿʈ7: :R0
KӒʅȥ(0 
R.H.=҄ʯ>ѫҘɁΣ=0K;žʤ̀ŗVĠQÈ"0«7ӒmweMl¥7tf
È"Vƿʈ(0H0ӒҘͰ=ýҟV͓͋8(0 ATA a=̻ПɁΣMӒѓ½ѕ̸
VҚ!n{Ϻę;Ǐȣ*R0K=¥t¤l¥{VÛȸ(0$SP=Ûˏ;>Γ
2 ѯҗVϷ(0hY;ŎÈ"PS:30Ћï˙ŶMȆă>̊˪ǏΆ=0KèĖ;
YˉİVʈ(Ӓ.=Ç=҄ʯ>ˉİ,+;w{;žƽ(0ʩϴjwl=bn>ʺ
Pƞ(Ӓſą7Ý̸&S6Rbnǐ̸=ʻœV̸0hY>h¡y}=ʢơǄҋ
;Ѣǎ˵7300Kˉİ>,+Ӓ.S/S=hY=Ǻ;\ϴ=ҮёVŎÈ"6Ӓ̏
QџH,RO;h¡y}Dʹљ(0ӏĈ͙ 9ӒĈ͙ 10ӐѐØӒÆ«#ӒЋïӒzwc
΄VšK0 R.H.=ˉİȕ=Ǆҋ> 547m38:QӒ40fth¡y} 12ʬ7ѴW1 
ʈǦ;úͼ2ӒSDE2014 7> Cerfa 8Ũ?SR¡nſą7=ĨóЌŒ̻ПVȞϷ8
&SӒ¡nИ7=ʠӂÛȸVѰK0H0ӒEU7=Ǝ̍ѻŚVͥ* CE¥e=ѽƹ
Н&SӒÛˏ͛ӒƺĀϲïӒǦă΄>¡nſą7Оѷ(:"S?:P+Ӓ½ĝ;
¡nD̅ϕ(Ɂ҆*RɁҗ̶)0 
R.H.=ȆЋЅ̼]¥o7>ӒȍĔ¼ƽ(60~w{ı=¦҄͓˔ѫQ;ѷȸ7
:30L==Ӓ~w{ı;O36҄ʯɽ̄QњѦḭ̃VӋKR$870H
0ӒĈ͙8Ž;OR¢ZmYı(0ʈǦ~YVÛȸ(0ӏŽ 48Ӑ 
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ī 9 SES©A*@C0ƂŮ 
 
ī 10 SE7Sbf:7ĵ<Ű< 
 
´ 48 R.H.7FWyE~¦I0ñÌtgyE~ 
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V. ÔŜmIYƉ2014Ï 6úƊ 
h¡y}>ʴÂ̈VĐ”(ӒΓ 40 ʋ7¡n=Y¥̈;Ę͛*R¼ƽ73
0ӒΝ̺ƅ7ɽǽ=Ѳȅ”̶(Γ 1ѯҗѲS7Ę͛(0ѫҘȕӒҠы7Ѣ҃=
çǿ;ϟ¬T(&S0Ӓϗ=ѲS΄=½ȭ;OQ҄ʯ=½ĝ=̫ȲͣЖƿʈĐʳ:
30 
ʈǦ;> 6 ʣ 16 ʋ25 ʋ= 10 ʋҗ®PSӒ҄ʯ>Ǧͯϯ;ŚU,6 17 œ={
we7Һ˛°¥¥ʰDɭÿ(0((Ӓ°¥¥ʰ=̀Ҫ7{weѴѕɁ=Ĩóʕ
җуѵ(ӒÛˏѪ²7ɱō&SR$8L30&P;Ѣ҃=ơϺ˕:n{[c
;O36Ʒ̶=ͮī1"7: {we=Ɂ҆;LȐҸĐ0$=O:̫˴¬73
0ӒÛˏ;ŉĤ(0Ʒ̶MχÃ=ĦĢ;OQӒѐØ> 2ʋҗ7ΜI«30~w{
ı=Đʳ:30ąƞϲ>ȯƽË«;ʕҗ30L==ӒϺƽ«= 10ʋҗ7;Ǧ*R
$8Đʳ0Ѫ²Ӓbn=͢ɬϹ430Ëƞ>ơ:{L: Ӓʕҗą;
;Ǧ(0×Ƹ> R.H.VšK 9ˋ=I7QӒ~w{ı¦ƽ=ȸʹVɗ#08ρ6
RӏĈ͙ 11ӐÇſ=~w{ı=½Þ8(6ӒREC>¾Ǟţɉ"=˨ј͋Ϻ˕=ơ
×Ƹ:PӒѐØӒʅ̣ӒͺӒąƞϲ¦Ø8:30 64=ơƈm¥7˒ȸ(Ӓ͞
ʨҗ7=ʈǦVŒϋ8(60ӏĈ͙ 12Ӑm¥=ɢΣ҄đLı&S6QӒ
ʈǦȨ1"7: Ȩϋ=ͣå;Lʤė7R8ȦUS0H0ӒĸϣơƷ8Ŝ) ̘ǂǏ
ȣ×Ƹ8h¡p{7ϐW1 FNX>Ӓ~w{ı&S0ǔϺ˕:m¥8Ϻ˃ı
&S0҄ʯ7Đʳ6QӒƅƋʯ7ѠѬ:ȣȧÌЋ×ƸVɧß*RÆΜIVɧ˅(60
¦ʇӒREC M FNX ;ҝP+ӒƟ =v¥Ҡ«њѦVĝɧ8(0m¥730
$8PӒ˽«њѦ;˨ER8ęΓ>Ǖ:8ȦUS0 
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ī 11 \|ýP7ÔŜƈ÷ 
 
ī 12 REC7¾¸xWy~ 
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VI. ųġmIYƉ2014Ï 7úƊ 
R.H.=ƿ̇> 6ʣ 30ʋ 0:007ʣ 11ʋ 23:59H7ϫUSӒȤѻȨ҄Ҕ7>ǁ̆Ӓ̊
ǽӒϑ̟ûӒ¾҇ı̚Θ̓ǽӒVOC̓ǽӒѼҷȨϋ̇ƽ&S0үĢ˾иҋ;˿ Ҙã
*Rǁ̆=ƿ̇> SDE2014PȘ̛=ЅΈʇ˵ƛUQӒ̇ ƽĝʋH7= 1ѯҗ=ƞ˪̆
VL8;ʋ²ӏ8:0023:59Ӑ8Ơҗӏ00:007:59Ӑ=͓˔ǁ̆Ћƽ&SӒ	 1 ǽ=Όż
ą7ǁ̆å0SS?̛̋ȘPSRÆΜI8:30.=0K̇ƽȍʋH7͓˔ǁ̆
đP+¼̇Ҭ(Ӓѵň=˪Эz¥tVL8;ˑ< 24ǽĝȕVΤɕ*Rʇҍ7̍ï
(0 
°¥¥ʰ=ƞ˪̆8ʢӋ¤ʢÖ͓˔ǁ̆;Ǐ*R R.H.=ǲƇǁ̆=ƿ̇Ξʹ>Ž 49
=ѫQ7R̇ƽŶ>¡fӒu[~¡fӒǊǁ;Ћη&SӒ3 ǁ=ǲƇǁ̆>ˑ<
23P 25=Όż7Τɕ*R$870¥{¡΄=ʚĊȾ˙ŶÝ̸Đʳ:
wlʨҗӏ7 ʣ 7 ʋ 00:007 ʣ 9 ʋ 08:00Ӑ;6LӒƞ˪̆8ǁ̆VͣЖ(:
Pͺ=ҖҕMʋỌ̌=ŎȘ;O36ǁ̆VОɾ(0ǁ̆=I=Ξʹ7> 20v¥² 2
Õ=Ș̛V̯Ș(0 
Ž 50> 6ʣ 30ʋPƿ̇VҖƮ(0řv¥=Ӓǃү˙ŶVҟ0ΦүĢ˾иҋ=˨
ј7Rɽë>͸ОӒΠ̉ӒẠ̄Áɨ˙Ӓɨ˪X¡Ӓp¡j¥΄=Φаϟ7R0K
ŉρ8:RӒR.H.>Çv¥8˨E6YeyZlny=ͳóV̄P(Ӓǁą̵Ɣ=
ОɾVϫ360 
12ʋҗ=ƿ̇=ΞʹӒR.H.=Φ”үҋ 172.33kWh;Ǐ(6ΦүĢ˾иҋ 85.98kWh8
:QӒΦ”үҋPΦүĢ˾иҋVȈ0ΦÚğүĢҋ> 86.35kWh 7q¤^d¥
ı=ѷȸƿ↓&S0Ž 51>Ӓ^d¥¡n҄ Ҕ7 15Õ130 RECӒCUJ, 
FNXӒOTPӒDEL=Φ”үҋ8ΦүĢ˾иҋ=˨ј7RREC> 4.8kW=ľΞʙƈl
h¡ƈƣҢү˰m¥8Ϧү˰VΜIŚU,R$87ӒΦ”үҋ=ͣå8¥eаϟ
VɆ0^d¥=ḭ̃͋:ė̸Vƿ̱(0FNX> 3.9kW=ƟΞʙlh¡ƈƣҢү
˰m¥VЋη(ĸϣơƷ8Ŝͯǽ=Φ”үҋ730Ӓh¡e{:Ȇ΍Ѕ̼8
ʹː͋:wlė̸;O36ΦүĢ˾иҋ>Āv¥7ʢLǕ:30OTP>ľΞʙ
ƈƣҢү˰m¥V 4.7kWɮљ(ӒĀv¥7 2͓̀;ƟΦ”үҋVȘ60Φ
үĢ˾иҋLƟ30DEL>ʊƵ×ƸV̆ǁ=O;ϸɧ˅7Ӓ5.0kW=ĺѩʏ=ľ
Ξʙlh¡ƈƣҢү˰m¥VÝ̸(Ӓ÷S0Φ”үҋ1"7: ȰĳȨ;L҆ȵ
(0R.H.>ӒÇv¥;˨E6OQǕ:Φ”үҋ8ΦүĢ˾иҋ=¡n7q¤
^d¥ıVѷȸ(0 
H0ӒŽ 52 >̇ƽʨҗ=ĝĺӏ6 ʣ 30 ʋ7 ʣ 5 ʋӐ8ȕĺӏ7 ʣ 6 ʋ7 ʣ 11 ʋӐ
:PA;Āʨҗ7=ǲƇ”үҋ=˨јӏkWh/ʋӐ7R°¥¥ʰ7>Ӓ12ʋҗ=̇ƽ
ʨҗ=2ȕĺV²ȝ8(6 9ʋҗҭƢ;ϹϔUS00KӒȕĺ>ĝĺ= 5456%=”
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үҋ8:30v¥Ɵ30ӒR.H.>ĝĺ= 61%ͯǽ=”үҋVȘR$8Đʳ0
̇ƽʨҗ=ǲƇ”үҋ> 14.36kWh/ʋ7¼ȯ”үҋVу0Ӓʋ̠ʕҗ=ғƜƶ=ƿ
̇7R0KӒÄȕ>ǳҗVѫ)0ғʨ͋:ƿ̇8ρǋȞϷ7R8ȦUSR 
CUJ v¥= SDE2014 ;"R 10 ҄Ҕ=Ξʹ>Ž 9 =ѫQ7R҄Ҕ;O36̛҆
 80120̛7́:R0KӒ͊đ̰7ϯ̱(ӒĀv¥=ǲƇ̛8˨E6RȆ΍zk
[¡8ǦƷ8ȆЋ҄Ҕ>×Ƹ=zk[¡ȨM~w{ıӋ Џá&SӒ.S/S
3Õ8 2ÕVŏп(Ӓʋʬ=v¥8(6ĔK6ϯȏœ;«30H0Ӓ^d¥
¡n҄Ҕ7L 2ÕVŏп(Ӓq¤^d¥×Ƹ8(6=ȨϋV”ɪ(0ǁ̆=
Ș̛Ϙ30ȤѻȨ҄Ҕ>ѼҷȨϋ=Ș̛Ȭ Ӓŏп;>ϒP:30H0Ӓ
^d¥ḭ̃=Ǎʿ7>Ȇ΍Ѕ̼8wlzk[¡=ΡŚ;̈́ŲVɇ#"PSӒ
ʢ¬Õ=̛ɽ8:30ΦŚҺÕ> 1Õ ROMӒ2Õ ATCӒ3Õ DEL7ӒĸϣơƷ> 11Õ
7ơÐVΛ0 
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´ 49 R.H.7Î·ÄĔ7Ãĕłÿ 
 
´ 50 SDE2014SD*BÅƃć±aƀ&0ņƃ¢đũŹ7Ċů 
 
´ 51 SDE2014SD*BņĤƃŹ4ņƃ¢đũŹ7Ċů 
78.85%
125.69% 118.83%
73.50%
85.09%
66.32%
80.06%
64.15%
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73.82%
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0.00%
50.00%
100.00%
150.00%
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
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´ 52 SDE2014SD*BÎ·ĤƃŹƉkWh/óƊ7Ċů 
 
´ 53 SDE2014SD*B 10ŷŻ7łÿƉĦ ĝPŔĞƊ 
 
23.51&
17.84& 17.85&
24.35&
20.28&
13.19&
10.88& 10.44&
13.83&
10.92&
18.35&
14.36& 14.14&
19.09&
15.60&
0.00&
5.00&
10.00&
15.00&
20.00&
25.00&
30.00&
REC& CUJ& FNX& OTP& DEL&
(6/307/5)& (7/611)& 	6/307/11)&
kWh/day
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5.5 łÿ7Ċů 
O.H.8 R.H.>Ӓ+SLl¥l¡8ƿ̇;OR ZEHı=͓˔>ѷȸ(0O.H.
8 R.H.=Ș̛=˨ј>ϯ 12=ѫQ7R 
H+Ӓ҄Ҕ%8; 3 ŝ+4ѿĐ&S0Ǎʿŭ;ORЏá7̛ɽĤ̛&SRǍʿ7
҄Ҕ=ΞʹV˨ј*RȆ΍zk[¡҄Ҕ7>ӒO.H.8 R.H.7ӀϤ:ѸIPS0O.H.
7>Ӓʋʬ=ÑΡ×Ƹ;ѵ:8Ǎʿŭ=h¡{30¦ʇӒR.H.7>ġ
ѭȨ8͸җȨ;BS0ɧ˅8ӋЏáVŏ"0.=ΞʹӒR.H.>Ȇ΍zk[¡҄Ҕ
7΂ 3 Õ8:30ǦƷ8ȆЋ҄Ҕ>°ς8LӋ̛ɽ730ӒR.H.7>ȗʳ=˒
˵=͋͝:˹̸ʇ˵8ЏáVŏ"Ӓ΂ 2Õ8:30$=$8PӒȆ΍zk[¡8^
¡m~Y¡f=ΡŚ;6ӒR.H.>R¦ƽ=ȸʹIPS0^d¥ḭ̃҄Ҕ
>ӒO.H.8 R.H.8L;Ӌ̛ɽ8>:P:30$=҄Ҕ>ӒȆ΍̩=ƞ͍ȨϋӒYe
yZ¤wllny;Ǐ*RρʇӒǃү˙Ŷ=ḭ̃:9VӒɄϬƐťʠ=ąǄV
L8;Ǎʿ*RO.H.OA R.H.7Ăѫ(6ɖɰ&S0$8>ӒwllnyD=ρ
ʇ730*:U2Ӓϑ̟^d¥ė̸;L850Ȇ΍zk[¡=ˎІķđ7
>:30h~g¥l¡҄Ҕ>ӒŉĤ×Ƹ=y¥Mh¡p{;"Rwp
¥mȨӒͦÐȨӒ¢ZmY¤Y[z¡yZyZ:9VǍʿ*RO.H.=L6:(
8y¥>Ӓ˽ƞ=ǍʿŭM¦ϖǫ˩D=ЛʏŻҬ730¦ʇӒR.H.=̘ǂ
Ǐȣ×Ƹ8y¥8ӒSpeed, Flexibility, Dignity8 34=h¡p{>Ӓʋ
ʬ=̬ϑȨVɟҟ(0wp¥mȨ8(6Ǎʿŭ;Џá&S0ǫƑȨӓ҅ǫzk[¡
҄Ҕ>ӒSDE2012 7>ǫƑȨđʶ²ȝ=Ǎʿ730Ӓ SDE2014 7>҅ǫ7=^
d¥Ⱥ̿V²ȝ8(0ąǄ;ƛʟ&S0Ǎʿ=ąǄƛʟ8:300KľΖ:˨ј>
ŻҬ7RӒR.H.˨ј͋ӋЏáVŏ"0ҵʆȨ҄Ҕ>Ӓ.S/S=҄Ҕ=Ǎʿŭ
ҵʆ͋18ȦUSR[¡{VЏá*RO.H.;˨ER8 R.H.˨ј͋ӋЏá8:3
0jny}yZ҄Ҕ> O.H.8 R.H.8L;ÖЏá730 
˛;Ӓ°¥¥ʰ7= 2 ѯҗ=ƿ̇VL8;(0̇ƽ3 ҄Ҕ=ΞʹV˨ј*Rү
˪^d¥¡n҄Ҕ>ӒΦүĢ˾иҋ8Φ”үҋ=ōɴ¡nP ZEH8(6=
ȨϋVЏá*RO.H.7>ӒÇv¥8˨E6YeyZlny=аϟơ30$
8;OQ^d¥¡n>ÖȘ̛8:30¦ʇӒR.H.7>үĢ=ōɴ¡n1
"7: ӒÇv¥8=͕ǏЏá;OR^d¥¡n7LȘ̛VȘR$870
.=ΞʹӒү˪^d¥¡n҄Ҕ7΂ 2Õ8:30ȤѻȨ8×ƸȨϋ=.S/S
=҄Ҕ7>ӒO.H.8 R.H.8L;ƺƽ(0̵̣̆Ɣ8Ӓ÷S0ǃүȨϋVƿ̱(0((Ӓ
R.H.7>˫=Ý̸ҋMѼҷȨϋ=̇ƽ7̛ɽVϢ8(0 
Ë«OQӒO.H.>ȆЋ8ǦƷ҄Ҕ;"R^¡m~Y¡f=h¡p{Џá&SӒ
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ƿ̇;O36ǁą̵ƔMȤѻȨƿ̱&S0H0Ӓƿ̇;O36 ZEH8(6=ɽë͋:
ȨϋͣЖ&S0((:PӒƿ̇;L85 ү˪^d¥¡n҄ҔMӒǍʿ
;"RȆ΍zk[¡Ӓ^d¥ḭ̃Ӓjny}yZ҄Ҕ=Ș̛>Ö30.=
0KӒȆ΍zk[¡8^¡m~Y¡f=ΡŚ;>НҾˣRΞʹ8:30R.H.>Ӓ^
d¥ḭ̃҄Ҕ8jny}yZ҄Ҕ=Ș̛>Ö30ӒȆЋ8ǦƷ҄Ҕ8Ȇ΍z
k[¡҄Ҕ7>h¡p{Ӌ Џá&S0H0Ӓ×Ƹ8(6=ǁą̵ƔMȤѻȨӒZEH
8(6=ɽë͋:ȨϋӒ÷S0^d¥¡n=ѷȸͣЖ70O36ӒȆ΍z
k[¡8^¡m~Y¡f=ΡŚ>ɵŴ&S0$8U30 
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Ŕ 12 O.H.4 R.H.7ÙĘ7Ċů 
ŷŻ łÿƉĦ ĝéĽƊ
 ¬ĳ ðď O.H. (2012) R.H. (2014) 
1 Ȇ΍zk[¡29 Ǎʿ 41.7 93.0 
2 ǦƷ8ȆЋ30 Ǎʿ 88.8 95.0 
3 ^d¥ḭ̃31 Ǎʿ 68.0 40.8 
4 ү˪^d¥¡n32 ̇ƽ 53.1 77.7 
5 ȤѻȨ33 ̇ƽ 80.8 85.1 
6 ×ƸȨϋ34 ̇ƽ 93.1 79.3 
7 h~g¥l¡35 Ǎʿ 74.0 81.3 
8 ǫƑȨ36ӓ҅ǫzk[¡37 Ǎʿ 42.3 77.7 
9 ҵʆȨ38 Ǎʿ 47.1 70.3 
10 jny}yZ39 Ǎʿ 61.2 55.0 
ΦŚӏ1,000̛̛̋²Ӑ 652.9̛ 774.1̛ 
 
 
                                                        
28 ҄Ҕ;O36 80̛P 120̛8́:R0K 
29 Architecture 
30 Engineering and Construction 
31 Energy Efficiency 
32 Electrical Energy Balance 
33 Comfort Conditions 
34 House Functioning 
35 Communication and Social Awareness 
36 Industrialization and Market Viability (SDE2012)  
37 Urban Design, Transportation and Affordability (SDE2014) 
38 Innovation 
39 Sustainability 
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5.6 ŢƆ7ŕ³SÈ.BōÇ 
CUJv¥>ӒO.H.8 R.H.=Ѕ̼pn;6Ӓv¥¡¥¤zk[¡
]¥oPļó(ӒŌȚ͋:ˎІVƿʈ(0((ӒȆ΍zk[¡8^¡m~Y¡
f=ΡŚ;6°ς>́:RΞʹ8:30.$7Ӓʬ΋7>°ς=Ѕ̼pn7Ș
PS0͝ϹPӒȆ΍zk[¡8^¡m~Y¡fVқǂ*RϷŹVŸҀ*R0K=ʇ˵
Vρǋ*R 
I. àC5S|rVz7²Ŷ 
Y¥cye{8^¡m~Y;OR­ȴS:h¥l¡=ŸҀ;>Ë¬=ʇ˵
R 
• ѻĒ:ɽ=¡¥=ѿƽ 
• Ѫ²ŉĤ=¡¥=_¥ 
ѻĒ:ɽ=¡¥=ѿƽ 
R.H.=Ѕ̼;ŉĤ(0Ʒ̶=Ɵ > O.H.=Ѕ̼;LɯU360.=0KӒƷ̶>h
¥l¡;Ǐ*R\\VϦʹ(6QӒR.H.=Ѕ̼OQĆ̏;ѰKPS0
7>Ӓh¥l¡=ΝӉ:v¥ΡŚЅ̼Ɂ˵Vƿь*R;>9=O:̛
;˶Ȱ*S?Ϙ= 
O.H.8 R.H.=Ѕ̼;>Ӓ.S/SȅE 80 ŝË«=Ʒ̶ŉĤV(0Ѕ̼;´Ø͋;
ҘURƷ̶> O.H.7 20ŝVу0¦ʇӒR.H.7> 10ŝͯǽ730H0ӒO.H.7>̵
ƔǦƷӒȆ΍ЋЅƷ:9=ǦƷđҊ;ĤӒƁϛƷӒ¼ҚĶƷӒɻωƷӒ̳Ʒ:9Pһ
Ƌ˗ʅ7Ʒ̶ŉĤV(0R.H.7LǦƷMƁϛƷV²ȝ8(0һƋ˗ʅ=Με730
ӒШР=²ȝ¡¥>ҝƽ&S60 
ŉĤÃɽƕR$8;O36ӒOQƟ˓:h¥l¡̶HSRŒϋȨR
((:PӒƟ =ƑŚӒШРV²ȝ͋;ѰKR¡¥8ӒШР=υȑ8:R¡
¥;đSR$8;:Rh¥l¡;­ȴS:ŉĤςVOQ˹”:ШР;Ǔ 
0K;>ӒѻĒ:ɽ=¡¥Vѿƽ*RE7R 
Ѫ²ŉĤ=¡¥=_¥ 
O.H.=Ѕ̼7>ӒЅ̼pnVѫ)6Ʒ̶=ÿSʡUQƟ ”̶(0¦ʇӒR.H.
=Ѕ̼7>¤zk[¡]¥oPŉĤ(0Ʒ̶=F8W9pnĀØVѫ(6
ʹː͋;ҘUR$8;:30.=̳̺>ӒR.H.=Ѕ̼;ŉĤ(0Ʒ̶=Ɵ >h
¥l¡=\\VȘ600KӒ΢Σ͋:ŉĤ=҉ϷȨVЖЧ(60P7R 
7>ӒO.H.=Ѕ̼7>ӒƷ̶=ÿSʡUQ;O369=O:ŲҾ30=O.H.
=Ѕ̼7>ӒЅ̼pn=Ѫ²7ŉĤ(0Ʒ̶;Ǐ(Ӓ.=҅ǽm]e{=ĀЯM
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y¥VЛʏ(:"S?:P:30m]e{ƟȢ:ʕʨ;>Ӓʆ0;ŉĤ(0
Ʒ̶;Ǐ(6ķđ:Лʏ7:$8L30m]e{;ғ ŉĤ(6RƷ̶
8ʆ0;ŉĤ(0Ʒ̶7Ӓm]e{=̳Ёǽ́:QӒ°ς=h¥l¡̶
HS;  :30 
m]e{=ʲÍMНҾʏP7S?Ӓ¤zk[¡]¥o=cwe`
¥yZ¡f;ҘãςĀŭŉĤ*R$8ʦH(m]e{=Ѫ²PŉĤ*R
¡¥;>Ӓm]e{;ŉĤ(6RĀŭ_¥*RO:Με5 QV˒΍*
RȞϷR 
II. ÉŻƅ¹7ĩğř7Ŭ7²Ŷ 
Y¥cye{8^¡m~Y;ORǐҔһƋ=͕¿̳Ё=ŸҀ;>Ë¬=ʇ˵R 
• Ǝͤ͝Ч=ʍʨξȘ 
• ¢ZmY;ORȰȦ̓ѫ 
Ǝͤ͝Ч=ʍʨξȘ 
O.H.=Ѕ̼7>ӒƷ̶=Ɵ ̵ƔȆ΍;Ǐ*R͝Ч;·(30.=0KӒ¤
zk[¡]¥oPĪȌÐVҖð(Ӓ͝ Ч=ξȘ;ĬK0¦ʇӒR.H.=Ѕ̼7>ӒO.H.
=ΝӉPƷ̶Ǝͤ͝ЧVȘ60$87ӒЅ̼pn=ѰϫVOQʍKR$87
0 
Ǝͤ͝Ч=ξȘ;O36Y¥cye{8^¡m~Y=ŋʇOQǰǶϹЧ7НҾ;
ŎQΜJ$87R((:PӒƿь;6>ʕҗ͋:ęΓQӒЅ̼p
nVѰK:P͝ЧVξȘ*R$8>ŻҬ7R.=0KӒ¤zk[¡]¥o=
:RE ʍˤң7ӒҘãς;ORĪȌÐVƿʈ*R$8ȞϷ7R 
¢ZmY;ORȰȦ̓ѫ 
O.H.M R.H.=Ѕ̼7>Ӓh¡p{|¥[¡fMngwvVė̸(0¢ZmY;
ORȰȦ̓ѫVŽ30$SP>Ӓ°ς=ǐҔһƋVO ͝P: 6LӒ͕¿̳Ё;ȑͼ
4$8U30 
O.H.=Ѕ̼7>ӒЅ̼pn=ʍ]¥o7ŉĤ×Ƹ=ƎʬЅ̼žH30.=
0KӒǲҴŽMʅҴŽ;ORh~g¥l¡²ȝ8:30¦ʇӒR.H.=Ѕ̼7>Ӓ
¤zk[¡PƎʬЋЅ]¥o;"6Ӓy¥Mh¡p{=0K=ʕҗVϷ(
00KӒƟ =h¡p{|¥[¡fV̸6h~g¥l¡(0ǲҴŽMʅҴ
Ž>ˠͣ:ȰȦ̓ѫ;>ĩʹ͋7RӒy¥Mh¡p{=ˎІˤң;6>h¡
p{|¥c¡fMngwv;ORġѭ͋:h~g¥l¡ˬKPSR 
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III. ßŖ7Õ7Èĸ7²Ŷ 
Y¥cye{8^¡m~Y;ORȰϹ=Ǐͼ=ŸҀ;>Ë¬=ʇ˵R 
• ȰϹV´ȋ*Rʨҝ=ʏͣı 
• ^¡m~Y;ORh¡p{=ͼ˅ 
ȰϹV´ȋ*Rʨҝ=ʏͣı 
O.H.=Ѕ̼;ŉĤ(0Ʒ̶>h¥l¡;­ȴS7300KӒȰϹ=´ȋ>˾
ː͋730.=0KӒ¥u¥lwVŎ360Ȇ΍zk[¡=Ʒ̶=´ȋƕ
0Ѕ̼pn=ȕĺ;>Ӓh¥l¡=ȴSPȰϹ=´ȋIPS0Ӓŉ
Ĥ×Ƹ=ƎʬЅ̼žH3600Kơǰ:ƛʟ>ЖKPS:30 
¦ʇӒR.H.7>Ӓh¥l¡=\\VȘ0Ʒ̶;O36ӒȆ΍zk[¡8^
¡m~Y¡f=ȆЋ͋:ШРVѰK08$TӒȰϹ=´ȋΣӒЅ̼H8KP
:ʕʨғ Σ0 
$=$8PӒOQϘȸʹV̶IĐ*0K;>Y¥cye{8^¡m~Y=ȰϹ=´
ȋ҉Ϸ1ӒЅ̼pn=ʍ]¥o;ʨҗVҝƽ(ӒШРVōʱ&,R$8Lρ
:"S?:P: 
^¡m~Y;ORh¡p{=ͼ˅ 
O.H.=Ѕ̼7>ӒȆ΍zk[¡=Ʒ̶¥u¥lwVŎ3600KӒ^¡m~Y
¡f=Ʒ̶=´ȋѫQ; $830¦ʇӒR.H.=Ѕ̼7>ӒȆ΍zk[¡8
^¡m~Y¡f=Ʒ̶pn=ĔʨˤңPļó(Ӓŋʇh¡p{V̶IĐ*
˒ŽV͓ɖ(0.$P̶IĐ&S0İɓ͋:͓˔>Ӓ^¡m~Y¡f=ˎІ;O3
6Ȇ΍̩=Ѕ̼ƛʟȞϷ8:30ҥ;ӒȆ΍zk[¡=Ʒ̶7R1"Щ̅*R8
v¥ ¥e;δ30 
̵ƔȆ΍=͓˔>Ӓ̵Ɣ͋:Ȩϋ=ѷȸ7R.=0KӒ^¡m~Y¡f=ˎІΞ
ʹ;L85 Ѕ̼ƛʟ;Ǐ(ӒȆ΍zk[¡>ʽє;Ǐȣ(:"S?:P:Ȇ΍̩=
y¥Mh¡p{;ìQR8Ӓʽє:Ǐȣ>Ҭ(.=0K;LӒ^¡m~Y;
ORʹː͋:h¡p{=ͼ˅ˬKPSR 
IV.  æ4û7Ē7²Ŷ 
Y¥cye{8^¡m~Y;ORđɍ8Ăʤ=̀¹=ŸҀ;>Ë¬=ʇ˵R 
• tne=¦Øı 
• еÎς;ORÐШ=ƿʈ 
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tne=¦Øı 
O.H.=Ѕ̼7>ӒʲÍMНҾVΙđı(0«7ӒŉĤ*RƷ̶;Ι tneVɘQđ
"0.=ΞʹӒȆ΍zk[¡M^¡m~Y¡f=еÎς>ӒđɍΌżVɅɩ(:"S
?:P+Ӓѵǽ=аɍȌPS0H0Ӓ.(0аɍV3"8(6ӒеÎςŜƘ
7=Ǐͼ”̶(0 
.$7ӒR.H.7>ӒΙđı(0tneđɍV7R1"Ҁ"Ӓɽè=tneV¦Øı*
R$87аɍ=ї̄VАI0.=ΞʹӒеÎς=аɍ̄QӒШР>˨ј͋Ć̏;ѰK
PS0¦ʇ7Ӓ 4=НҾđʶ&S:½Ȳ”̶(0 
ДΙ:tneđɍ>Ȇ΍zk[¡8^¡m~Y¡f=ΡŚVқǂ*RϷŹ;:Q
<:Ӓtne=¦Øı;LneR0KӒm]e{;O36Ýđ"RȞϷ
R 
еÎς;ORÐШ=ƿʈ 
O.H.7>Ѕ̼pnVѫ(6Ӓ*E6=tneɍȍςVҩK6Ӓ̫˴=Ʌɩ8ȰЧ=
ĂʤVŽ30ĀŭŉĤ=ÐШ>*E6=ˎІҹ͓;46ШР*R$8>7+Ӓυ
ȑ;ŸRƷ̶ĐR̫˴8:30¦ʇӒR.H.7>ƎʬЋЅ]¥oPƿʈЋЅ]¥
o;"6ӒеÎς;ORÐШ²ȝ8:30 
ǕÃɽ=ÐШ>ӒΡŚЅ̼Ɂ˵7ˬKPSRĀŭŉĤ=ÐШ8¦ϓ(:ĀŭŉĤ=
ÐШ>ʨ͋;ƿʈ(44LӒеÎς=ÐШV²ȝ;ƿʈ*R$87ӒOQḭ̃͋:Ѕ̼
pnƿ̱7R 
V. ŢƆřĎEo_7Ŵ&7²Ŷ 
Y¥cye{8^¡m~Y=НҾЁ˱Y¥v=Ѹ=ŸҀ;>Ë¬=ʇ˵R 
• ʲÍ¦Ͻ=Ûȸ 
• ¢ZmY;ORȰȦ̓ѫ 
ʲÍ¦Ͻ=Ûȸ 
O.H.=Ѕ̼7>Ӓ¤zk[¡]¥oPʲÍ8НҾVēЉ(ӒĀŭ7Ăʤ(0
.S/S=НҾ>&P;Ιđı&SӒİɓ͋:Ё˱=ˎІOQLӒèĖ=ˎІV÷ú(0
R.H.=Ѕ̼;6LӒŜ˓;ʲÍ8НҾ=¦ϽVÛȸ(44Ӓϑǩɡ̛VĤ:PӒ
Ѱɛ̫˴VɅɩ(0 
¢ZmY;ORȰȦ̓ѫ 
ʲÍ¦Ͻ>^¡m~Y¡f;Ҙ*RНҾV͝R«7>ʤ̸:Ɂˤ730((:
PӒȆ΍̩8=ҘãȨϹ5P8НҾ30Ȇ΍zk[¡>ӒʲÍ8НҾ
VL8;İɓ͋:[¥mVϏPH,: 6>:P:.=0KӒʲÍ¦Ͻ;Ĥ6Ӓ
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|¥[¡fMngwv;ORŒϻıȞϷ7RR.H.=Ѕ̼7>ӒȆ΍zk[¡8^
¡m~Y¡f=ŋʇ=ρʇVŽͥ7RO:h¡p{|¥[¡fVȝ"0 
VI. ôĮ5Ũ7ã¶7²Ŷ 
Y¥cye{8^¡m~Y;OR­ʏ͜:еÎ=ȿƄ=ŸҀ;>Ë¬=ʇ˵R 
• ҘãςĀŭ=ÐШ=ƿʈ 
• ȑĠđɍ=Ʌɩ 
ҘãςĀŭ=ÐШ=ƿʈ 
OH =Ѕ̼7>ДΙ:ȑĠđɍVƿʈ(0H0ӒĀŭŉĤ=ÐШVƿʈ*R$87Ȱ
Ч=ĂʤVŽ30.=ΞʹӒеÎ=đɼ>”̶(:30L==ӒеÎςɃU:"S
?:P:ШҾƕӒеÎҩ²(ӒĆ̏:ШРŻҬ8:30$=$8PӒĀŭ
=ШР>еÎ=đɼVҚ!0K;ʤĩ7RӒеÎς;ѵǽ=аɍP:O;
҆ȵ*R$8҉Ϸ7R 
ȑĠđɍ=Ʌɩ 
RH =Ѕ̼7>ӒеÎ=đɼ”̶(ӒΞʹ͋;ʪˎІ=½ҹ”̶(0$S>ӒН
Ҿ;Ǐ(6ДΙ:ȑĠđɍVƿʈ(:30$8ņŹ7RӒv¥ĀØ=еÎ=ȿ
ƄVɅɩ*R$87:30$87LR 
VII. m|GEd4ENbmd7ž7àŌ¦7²Ŷ 
e[Y¡{8Y¥cye{=Ҙã=ȴξı=ŸҀ;>ӒË¬=ʇ˵ɗ#PSR 
• ̃ƞD=^¡m~Y=ŉĤ 
• ^¡m~Y;ORh¡p{=ͼ˅ 
̃ƞD=^¡m~Y=ŉĤ 
O.H.8 R.H.=Ѕ̼7>Ӓŋʇ8LӒȆ΍zk[¡=Ʒ̶̃ƞȑ8:30((:
PӒ̵ƔȆ΍=Лʏ;>^¡m~Y¡f=ǰǶ͝ЧȞϷ7R.=0KӒȆ΍z
k[¡=Ʒ̶>^¡m~Y¡f=͝Ч=ξȘȞϷ7R 
ΡŚЅ̼Ɂ˵;6LӒY¥cye{>ƞ҄;Ǐ*RͺŐ8(6˹ī(:"S?:P
:((:PӒ^¡m~Y¡f=͝Ч­ч*S?ӒȆ΍zk[¡;Ҙ*RˎІ
ȌHRȪSR¤zk[¡]¥oPӒY¥cye{^¡m~Y¡f=
͝ЧVя;È"R1"7: Ӓ^¡m~Yʹː͋;̃ƞ;ŉĤ*R$8ȞϷ7R 
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^¡m~Y;ORh¡p{=ͼ˅ 
O.H.>Ӓ.=y¥Mh¡p{PӒƞ҄;Ǐ(6zk[¡M͸җ;Ҙ*RЛʏƟ
30¦ʇӒR.H.7>Ӓh¡p{V^¡m~Y¡f=ϻ̛PY¥v(0$8
;O36Ӓƞ҄;Ǐ(6^¡m~Y¡f=Лʏ²ȝ8:30 
.=0KӒ^¡m~YOQʹː͋;h¡p{=ͼ˅;Ҙ®*R$8;O36Ӓƞ҄
;Ǐ*RY¥cye{M^¡m~Y=ҘUQʇƛı*R$8;:R 
VIII. ENbmd7×¡7àŌ¦7²Ŷ 
Y¥cye{=ȑĠ=ȴξı=ŸҀ;>ӒË¬=ʇ˵ɗ#PSR 
• ¾ÃØę=¥u¥lw 
• Y¥cye{;ORȰȦ˱ƽ 
¾ÃØę=¥u¥lw 
O.H.8 R.H.=Ѕ̼7>Ӓ+SLą҄=¥u¥lw>Ȇ΍zk[¡=Ʒ̶730
.S>Ӓ¥u¥lw;>Ӓİɓ͋:Ё˱VˬKRȆ΍zk[¡=ϻ̛҉Ϸ7R8
ρPS0 
.=0KӒ^¡m~Y;OR¥u¥lw>ŻҬ7RL(S:Y¥cye{
8¾ÃØę7v¥=m¡{VŽR$8ʦH( 
Y¥cye{;ORȰȦ˱ƽ 
O.H.=Ѕ̼>ӒȆ΍zk[¡=Ʒ̶¥u¥lwVŎ3600KӒЅ̼pn
=˨ј͋ʍ]¥o7Ȇ΍̩=h¡p{Mzk[¡˱ƽ(0R.H.7>Ӓ^¡m~
Y¡f=Ʒ̶8=h¥l¡V҉ϻ(00KӒȆ΍zk[¡=Ʒ̶=¥u¥l
wȊ :R$830.=ΞʹӒȆ΍̩=ʇŞȨƽHP:ʕʨΣ0 
Y¥cye{;OR̵ƔȆ΍=m¡{>Ǆʐ7>:8ȦUSR((:PӒ
̵ƔȆ΍736LӒY¥cye{>m]e{=ȰȦ˱ƽV*RͼƑ7R$8VЖ
Ч(:"S?:P: 
IX. űô5ŀŉ7²Ŷ 
­ѩʏ:Με=ŸҀ;>ӒË¬=ʇ˵ɗ#PSR 
• ƞ҄;Ǐ*RΜεØę=ѩʏı 
• ƞ҄;Ǐ*R^¡m~Y=҉ϷȨ=´ȋ 
ƞ҄;Ǐ*RΜεØę=ѩʏı 
O.H.8 R.H.7>Ӓ+SLһƋ˗ʅ=đҊPƟ =Ʒ̶ŉĤV(Ӓƞ҄P>Με
=ĀЯɅɩ(; 30H0ӒΜεØę˻ī͋7ӒƷ̶ÿSʡUR0A;ΜεŽ
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ʟʆ&S0 
Ѕ̼pn=OQʍ]¥o7ΜεØęVʏͣ;(Ӓƞ҄;>һƋ˗ʅ=Με=Ȱ
ŧV§ǌ;Лʏ*RȞϷR 
ƞ҄;Ǐ*R^¡m~Y=҉ϷȨ=´ȋ 
R.H.7>Ӓƞ҄;Ǐ(6^¡m~Y=ŉĤ=҉ϷȨV´ȋ*R$8VȰЧ(0.=Ξ
ʹӒƞ҄=ļĢÏˏһƋ˗ʅ͋:ΜεØę;¦ƽ=̳ЁVͥ(0 
 
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5.7 ;4Z 
ʬͽ7>ӒΡŚЅ̼Ɂ˵=ƿь;6Ȇ΍zk[¡8^¡m~Y¡fVқǂ*RϷ
Ź;46Ӓ΃ςPЅ̼;ɯU30ſҥȆ΍΀ɄŉĤ×ƸVg¥nntzZ8(6ӒЁ
˱ΆVʏP;(0 
g¥nntzZ=ˑϷ7>Ӓ°¥¥¤zan¡:PA; O.H.8 R.H.=ˑϷVѤE0
H0ӒO.H.8 R.H.=.S/S=Ѕ̼pnVƐť(0°ς>ΡŚЅ̼Ɂ˵Vѻ̸(0
L==ӒȆ΍zk[¡8^¡m~Y¡f=ΡŚ;Ҙ*RΞʹ;ѸIPS0.$S
7Ӓ.SP=НҾ=ϷŹ;46ρǋ(0ΞʹӒ.S/S=ϷŹVŸҀ*R0K=Ё˱Ά
VѤE0 
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Ļ 6Ĺ ń«śĢäď7ë° 
6.1 8-ZS 
ʬͽ7>Ӓ$SH7=ˎІVL8;Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ8Ё˱
Ά;L85 ̳Р=ɵŴVʏP;*R$8V͓͋8*R 
ʬͽ>Ӓ6.1 >)K;Ӓ6.2 ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=ȰλӒ6.3 ΡŚЅ̼Ɂ
˵=̳Р=ɵŴӒ6.4 ̳Р=ɵŴ;L85 ΡŚЅ̼Ɂ˵=ƿьb[|[¡Ӓ6.5 H8
K7˒ȸ&SR6.2 ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ7>ӒΡŚЅ̼Ɂ˵Vz
k[¡Ɂ˵8Με5 Q;đЁ(Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=ȰλVjny}
yZ=ƿ̱=ϻ̛Pρǋ*R6.3 ΡŚЅ̼Ɂ˵=̳Р=ɵŴ7>Ӓ$SH7=ˎ
І;L85 ΡŚЅ̼Ɂ˵=̳Р=ҋ͋¤р͋:ɵŴVʏP;*R6.4 ̳Р=ɵŴ;
L85 ΡŚЅ̼Ɂ˵=ƿьb[|[¡7>ӒɵŴ&S0̳РVƿь*Rҥ;—Ȱ*E
̛V]¥o%8;ѤERʢȕ;Ӓ6.5 H8K7ʬͽVΦɓ*R 
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6.2 Ġ¼ÔľSD*Bń«śĢäďŵġ7ßŋ 
ʬР7>Ӓȗʳ=Ѕ̼Ɂ˵8ΡŚЅ̼Ɂ˵=Ѕ̼pnV˨ј(Ӓʊȓ͡ͷPΡŚ
Ѕ̼Ɂ˵=ƿь;"RНҾVʏP;(0H0Ӓ΃ςPV²ȝ8(0v¥Ѕ̼;
ɯU30 24=ſҥȆ΍΀ɄŉĤ×ƸVg¥nntzZ8(6Ӓ̵ƔȆ΍;"RΡŚЅ
̼Ɂ˵ѻ̸=ƿь͋͡ͷ=ȸʹ8НҾVʏP;(0 
$SH7=ρǋ=ΞʹӒΡŚЅ̼Ɂ˵8>ӒʢΛ͓͋Ӓpn=ȰλӒ.(6Ęѷ͓
˔8.=ʨҝ=Œϻı8Ӓv¥;ŉĤ*R¦Ã¦ÃϑǩеÎVʹ0*1"7: ӒO
QϘL=V̶IĐ*0K=ɧ˅Vʹː͋;ϫRΜεVȎȸ*R$87RӏŽ 54Ӑ
ʢΛ͓͋8>Ӓm]e{%8;́:RȆ΍̩=ʲÍM¼Έ:9=НҾVʏͣ;(Ӓ.
SPVЁ˱(:PȆ΍̩V;Ǧ&,R$8;F:P:pn=Ȱλ8>ӒʬР
7ζQѣ(ѤE60O;ӒȆ΍̩=Ѕ̼7&H'H:һƋ=ǐҔǃļó*R$8=
҉ϷȨVɖ*Ęѷ͓˔8.=ʨҝ8>ӒȆ΍̩ăØ͋;ѷȸ(: 6>:P:ɄϬ
͋:͓˔8Ӓ.=ˎІ;иM,Rʨҗ7RZEHVÞ;*R8Ӓ͓˔8:R=>ǳҗ=
¦˛^d¥Vˠŧq8*R$87RӒ.=͓˔;Ǐ*RȆ΍̩=ʅ̣ȨϋӒʚ
ĊȾаϟӒ”үҋ:9=ΜIŚU,>̝ɽ;ƵƄ(ȘR0KӒЅ̼pn=Rˤң7
ˎІVΛ»&,RʨҗVʏͣ;(:"S?:P:ΡŚЅ̼Ɂ˵7>Ӓ$SP=ˎІ½
ҹVЅ̼pn=Ѱɛ;U,6Œϻı*R$8;O36ӒȆ΍̩=ѷȸǽŚMНҾ
VɅɩ*R$8Œϋ8:R$(0pn=Œϻı>ӒȆ΍;"Rzk[¡Ɂ˵
=¦48Õη5"PSR 
 
     ΡŚЅ̼Ɂ˵   	   zk[¡Ɂ˵   ӑ   Με5 Q   
                 ¤ʢΛ͓͋       ¤ϑǩеÎ=ѱϫ 
                 ¤pn=Ȱλ    ¤ʹː͋:ɧ˅ 
                 ¤Ęѷ͓˔       VŒϋ8*R$8 
                 VŒϻı*R$8 
´ 54 ń«śĢäď48 
((:PӒzk[¡Ɂ˵>¦ϖ͋:Ȇ΍̩Mȗʳ=Ѕ̼Ɂ˵;6L̸PS6
QӒȆ΍Ѕ̼=Ǝʬ͋:ʇ˵7Rȗʳ=Ѕ̼Ɂ˵;"R͔Ψ͋:Ѕ̼pn>Ӓ
Y¥cye{M^¡m~Y;ORΝӉVL8;ʏͣ:еÎΌż=L87ḭ̃͋;Ȇ΍̩=
Ѕ̼Œϋ8:ROľΖı&S0lny7R.=ΞʹӒƅƋ=˪êMӃƂ;ѻȣ
(0¢X}c¥Ȇ΍=O;Ӓ÷S0Ȇ΍zk[¡8^¡m~Y¡fΡŚ&S0
Ȇ΍̩ɽƟ ȆЋ&S6RʬР=²ȝũҾ7RȆ΍zk[¡8^¡m~Y¡f
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=ΡŚ>ӒY¥cye{M^¡m~Y]wl}8(6Ӓ̝ȰЧ:PLΝӉ
ě7ė̸(6Rzk[¡Ɂ˵;O36ƿ̱Œϋ&S6R=7R 
ΡŚЅ̼Ɂ˵=ƿьVK!Rʊȓ͡ͷ>Ӓ$(0zk[¡Ɂ˵;ЂS44LӒY¥c
ye{8^¡m~Yļó*R0K=Με5 Q;Ҙ*RНҾVʏP;(6R*:
U2ӒΡŚЅ̼Ɂ˵=ƿь;"Rʬр͋:НҾ>Με5 Q7R8$TӒΜε5
 Q7:P836ӒȆ΍̩Ȇ0:U"7>:ŉĤ*RY¥cye{M
^¡m~Y>ӒΡŚЅ̼Ɂ˵=ļó͋7ŌȚ͋:Ѕ̼pn=ƿь;6Ӓ­̋>
Q44L]wl}8(6®PS0еĬVʹ0(6Rh¥l¡Ӓ
ǐҔȨӒͼƑ;Ҙ*RНҾ>ӒȆ΍zk[¡8^¡m~Y¡f=ΡŚVқǂ*RϷŹ7
>RL==ӒY¥cye{8^¡m~Y>&H'H:Ȏ7$SP=НҾVŸҀ(6R
Þ?Ӓʊȓ͡ͷʏP;(6RO;ӒY¥cye{8^¡m~Y>ļóҬ(
8ȱ)0ƑŚӒ92P¦ʇ͋;h~g¥l¡VѼʅ*R$87ӒMMȌȈ:
PLȆ΍̩=Ѕ̼pnVĝѰ&,6RΡŚЅ̼Ɂ˵Pȗʳ=Ѕ̼Ɂ˵;ȽR$
87ӒȆ΍zk[¡8^¡m~Y¡f=ΡŚVƿ̱&,6R=7R$(0ŸҀ
>ӒȆ΍̩=Ѕ̼VĝѰ&,R0K=ʤĩ:Ɂˤ7R¦ʇӒY¥cye{8^¡m~Y
OQϘL=VġQ«#R0K=ŒϋȨVƦ$8;:36R.S7>:-ӒΡŚ
Ѕ̼Ɂ˵=O:ђќMϥϨ”̶*RɁ˵V6ѻ̸(ӒOQϘL=V̶IĐ*ɧ
˅Vʹː͋;ϫRΜε5 QV͓ɖ&: 6>:P:= 
.=¡{8:R=Ӓ΃ςPЅ̼;ɯU30g¥nntzZ7R2 ǽ=ſҥȆ
΍΀ɄŉĤVѫ(6Ӓ΃ςP>zk[¡Ɂ˵8Με5 Q=ŋʇVƿь(0.=ΞʹӒ
zk[¡Ɂ˵7>Ӓh¡p{|¥[¡fӒŽҴӒ˕ƈ830Y\{w{V]¥
o%8;v¥8(6Ăʤ(ӒˬKPSRНҾ8=ѷȸǽMНҾVŉ̠(0.=ΞʹӒ
ŉĤ×ƸV˽ƞ;њѦ(Ӓ͞ʨҗ7ȆЋ(Ӓ.(6Ѵ̸*R$87̵ƔȆ΍8(6=Ȩϋ
Vƿ̱*R8ӒҬʐǽ=Ӌ͓͋Vѷȸ*R$870$(0pn=Œϻ
ı=˹̸>ӒĔŉĤ730 SDE2012 P¾ǽ͓=ŉĤ8:30 SDE2014 ;6ɵŴ
&S0SDE20147>ӒŉĤ×Ƹ=њѦӒȆЋӒѴ̸;ĤӒȆ΍zk[¡8^¡m~Y
¡f=ΡŚRͯǽѷȸ70=>Ӓv¥zk[¡Ɂ˵Vя;4"0P7R
8$TӒSDE2012 8 SDE2014 7>Ӓ+S=ơÐ7LЏáVȘPS:30҄Ҕ
30.SӒjny}yZ7Rjny}yZ>ӒʬР7ѤE0O;̵Ɣ
Ȇ΍=ņ̳7QӒèĖ=ˎІ7ƿ̱&SRL=7>:Ȇ΍̩;Ǐ*RΦŚ͋:ŎQ
ΜI;O36ƿ̱Œϋ:ˑȥ7Rʈ´=ƵƄ(: SDE;6>ӒŉĤ×Ƹ=ͷː
=͓˔>jny}yZ=ƿ̱7R8O*:U2Ӓ̵ƔȆ΍;6ΡŚЅ
̼Ɂ˵Vѻ̸*R̳̺8>ӒȆ΍zk[¡8^¡m~Y¡f=ΡŚ=ƿ̱1"7: Ӓ
ΦŚ͋:ŎQΜI;ORjny}yZ=̯Ș;F:P: 
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.(6Ӓ.(0jny}yZ=ƿ̱;ȞϷ:=ӒOQϘL=V̶IĐ*ɧ˅
Vʹː͋;ϫRΜε5 Q7R7>Ӓ:-ȗʳ=Ѕ̼Ɂ˵7>jny}yZ=
ƿ̱ŻҬ:=.S>ӒΝӉě;L85 ȗʳ=Ѕ̼Ɂ˵7>Ӓ[¥l¡̶
HS; P7R[¥l¡>Ӓv¥;ŉĤ*RҘãςһƋ˗ʅ7ʹː͋
:ɧ˅Vϫ$87ĔK6ƿ̱*R$87R.(6Ӓ[¥l¡;O36̵Ɣ
Ȇ΍>̵Ɣ͋ӒΝ̂͋ӒͦÐ͋:ÈĤáëV̯Ș(Ӓjny}yZVƿ̱*R$8
7RӏŽ 55Ӑ 
 
Ҙãς=ʹː͋:ɧ˅ 	  [¥l¡  
              
 
              jny}yZ=ƿ̱ 
´ 55 Tubfl}bF7ÃĞ 
CUJ v¥7>ӒO.H.=Ѕ̼;6ӒӅMíȁ;҆ȵ(0Ã8ƅ̲;÷(×ƸVɧ
˅(0H0ӒR.H.7>Ӓʩѭ~w{ӒʩjwlӒʩрγΤʅ̣ʯ:9ӒʩʯV²ȝ8
(0̵Ɣ҆ȵ=˒˵MʯʃVʹː͋;ŎQÿS0$SP> CUJv¥=ρRjny}
yZD=ŎQΜI7QӒȆ΍zk[¡M^¡m~Y¡f=Ʒ̶V>)K8(0&
H'H:Ҙãς=ļó;O36ƿ̱(0((:PӒŋʇ=Ѕ̼pnVΕЁ6
 8ӒOQƟ =]¥o7[¥l¡V”ɪ(Ӓjny}yZ=̯Ș;Ş"
0ˎІVƿʈ(:"S?:P:30ŋʇ=Ѕ̼;6 CUJv¥jny}y
ZVķđ;ˎІ7:30̳̺>ӒŉĤςĀŭϑ̺;ȰϹÁɨVϫRΜε5 Q;
Ęѷ(6:30P18ρPSR((:PӒjny}yZ8>Ù:=
Vǯ;v¥7Ăʤ*R$8>Ǆʐ7>: Ӓƿ̱Ҭ(НҾ730 
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6.3ń«śĢäď7ğŤ7ë° 
ʬР7>Ӓ$SH7ΡŚЅ̼Ɂ˵=ƿь;"RȆ΍zk[¡8^¡m~Y¡fVқ
ǂ*RϷŹ;46ʊȓ͡ͷ8g¥nntzZ;O36ʏP;(ӒΡŚЅ̼Ɂ˵;>Ѕ
̼pnVѰKR0K=zk[¡Ɂ˵8ʆ(ɧ˅Vʹː͋;ϫRΜε5 QȞϷ
7R$8VѤE0.(6Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵ѻ̸=Ȱλ>Ӓ[¥l
¡=ġĐ;ORjny}yZ=ƿ̱7R$8VʏP;(0$SH7=ρǋV
L8;Ӓʊȓ=ΡŚЅ̼Ɂ˵=̳Р=ɵŴVɧ˅*R 
I. Źħë° 
$SH7=ρǋPӒΡŚЅ̼Ɂ˵=̳Р=ҋ͋ɵŴ;ΞA4 [¡{>Ë¬=ѫQ
7R 
• ¡¥Vѿƽ(ӒȞϷʢÖҝ=Ãɽ7m]e{v¥V˒ȸ*R$8 
• :RE ʍ]¥o7ӒҘãς=ŉĤVä*$8 
• :RE ʍ]¥o7ӒŉĤςĀŭƎͤ͝ЧVξȘ*R$8 
• ȰϹ=´ȋ>ӒЅ̼pn=ĝĺ;ҝƽ*R$8ȰϹ=´ȋ.=L=VƬ#R
=7>: Ӓ´ȋ7RʨҗVʏͣı*R$8 
• *E6=НҾ;Ǐ*Rtneđɍ7>: ӒR¦ƽ=H8HQ8(6ѵǽ:tn
eđɍVҀ"R$8 
• v¥¥u¥>Y¥cye{8^¡m~Y=¾ÃØę8*R$8 
• Ѕ̼pnVѫ(6ӒΜεØęMЅ̼pn=̪ˢȨVƞ҄;Лʏ*R$8 
Ë«OQӒΡŚЅ̼Ɂ˵=̳Р;>ӒЅ̼pn;"RĨĢ¥e=&P:Rĝé
(ȞϷ7Rʊȓ=ΡŚЅ̼Ɂ˵=̳Р7>¤zk[¡]¥o=Æ½ҋ>MM
ɣK;ϯ̱&S6R¤zk[¡]¥o7OQƟ =м̌Vɇÿ*RȞϷ
RH0ӒЅ̼pn=ĀØVѫ(6ӒҘãςǯ;ĀŭŉĤ(ˎІ*RȞϷ>:
*:U2ӒƎʬЋЅ]¥oƿʈЋЅ]¥o;"6Ȗ;ŉĤÃɽV̄P(6 
Fḭ̃͋:m¡{Œϋ7R.(6Ӓ^¡m~Y¡f=ɽë͓͋˔=ѷ
ȸVʢ҉ϷНҾ8*R$8҉Ϸ7R 
.$7Ӓwe¥ʞΨ=ҋ͋:æˠ8(6ӒĨĢ¥eV&P;ĝé((0ʞΨV
ɧ˅*RӏŽ 56Ӑʊȓ=ΡŚЅ̼Ɂ˵7>Ӓ^¡m~Y¡f=đʶ¤Ёʶ;Ɵơ:Ĩ
ĢȞϷ8:R0KӒĨĢ>ƿʈЋЅ]¥o7ʢơı*R((:PӒʊȓ͡ͷ
ʏP;(0O;ӒȆ΍zk[¡8^¡m~Y¡f=ΡŚVқǂ*RϷŹ>h~
g¥l¡ӒǐҔȨӒͼƑ;Ҙ*RНҾ7Rzk[¡Ɂ˵=ƿь=Ҧǂ8:P:O
ӒҘãς=̳ЁV˿KR0K=ʍK=Με5 QˬKPSR&P;Ӓg¥nntz
ZʏP;(0O;Ӓ̵ƔȆ΍;"RΡŚЅ̼Ɂ˵=ƿь;>ӒһƋ˗ʅ;ORʹ
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ː͋:ɧ˅Œϋ8:RΜε5 Q;O36jny}yZ=ƿ̱Œϋ8:RO3
6Ӓ¤zk[¡]¥oPƎʬЋЅ]¥o;"6OQƟ =м̌Vɇÿ*RȞ
ϷR 
II. Ūħë° 
Ŝ˓;Ӓ$SH7=ρǋPӒΡŚЅ̼Ɂ˵=̳Р=р͋ɵŴ;ΞA4 [¡{>Ë
¬=ѫQ7R 
• ¢ZmYı&S0h¡p{ŽV̸R$8 
• ^¡m~Y¡fPh¡p{V”˅*R$8 
• Āŭ=ÐШ8еÎς;ORÐШVǲϫ(6ƿʈ*R$8 
• ʲÍ¦ϽVÛȸ(НҾVɅɩ*R$8 
• ДΙ:НҾ=ąǄVĀŭɅɩ*R$8 
• Y¥cye{^¡m~Y¡f=͝ЧVɕ4$8 
• h¡p{;^¡m~Y¡f=ρšHS6R$8 
• ʢΛ͋:ȰȦ˱ƽ>Y¥cye{ϫ$8 
• ƞ҄;^¡m~Y¡f=҉ϷȨV´ȋ*R$8 
Ë«OQӒΡŚЅ̼Ɂ˵=̳Р;>Ӓpn=Œϻı҉Ϸ7RЅ̼pn=
7R1"ʍ]¥o7İɓ͋:͓˔VЋƽ(ӒНҾVǓ 1"7: Ӓ]¥o%8
;İɓ͋:͓˔9S1"ѷȸ&S0ӏR>ѷȸ&S:30ӐVŒϻı&S0
Y\{w{;O36ˎ↓(:"S?:P:ʊȓ=ΡŚЅ̼Ɂ˵>ļó͋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